Approved  for  public  release;  distribution  unlimited. 


■  ■  ' 


APP  2  0 1983 


OFFICE  OF 
THE  UNOER 
SECRETARY 
OF  DEFENSE 
FOR  RESEARCH 
AND 

ENGINEERING 


VOLUME  15,  NO.  3 
MARCH  1983 


A  PUBLICATION  OF 
THE  SHOCK  AND  VIBRATION 
INFORMATION  CENTER 
NAVAL  RESEARCH  LABORATORY 
WASHINGTON,  O.C. 


83'  04  20|^026 


THE  SHOCK 
AND  VIBRATION 
DIGEST 


THE  SHOCK  AND  VIBRATION  DIGEST 


Volume  15,  No.  3 
March  1983 

STAFF 

SHOCK  AND  VIBRATION  INFORMATION  CENTER 

EDITORIAL  ADVISOR:  Henry  C.  Pusay 

VIBRATION  INSTITUTE 

TECHNICAL  EDITOR:  Ronald  L.  Eshleman 

EDITOR:  Judith  Nagle-Eshleman 

RESEARCH  EDITOR:  Milda  Z.  Tamullonis 

PRODUCTION:  Deborah  K.  Howard 

Gwen  Wassilak 


A  publication  of 

THE  SHOCK  AND  VIBRATION 
INFORMATION  CENTER 


BOARD  OF 

EDITORS 

R.  Belsheim 

W.D.  Pilkty 

R.L.  Bort 

E.  Sevin 

J.D.C.  Crisp 

J.G.  Showalter 

D.J.  Johns 

R.A. Skop 

B.N.  Leis 

R.H.  Volin 

K.E.  McKee 

C.T.  Morrow 

H.E.  von  Gierke 

Code  5804,  Naval  Research  Laboratory 
Washington,  DC  20375 
(202)  767-2220 


Henry  C.  Pusey 
Director 

Rudolph  H.  Volin 

V 

J.  Gordon  Showalter 
Jessica  P.  Hileman 
Elizabeth  A.  McLaughlin 


V 

'*The  Shock  and  Vibration  Digest  is  a  monthly  publication  of  the  Shock  and 
Vibration  Information  Center.  The  goal  of  the  Digest  is  to  provide  efficient 
transfer  of  sound,  shock,  and  vibration  technology  among  researchers  and 
practicing  engineers.  Subjective  and  objective  analyses  of  the  literature  are  pro¬ 
vided  along  with  news  and  editorial  materialj^ews  items  and  articles  to  be 
considered  for  publication  should  be  submitteotSs^^ 

Dr.  R.L.  Eshleman 
Vibration  Institute 
Suite  206, 101  West  55th  Street 
Clarendon  Hills,  Illinois  60514 
(312)  654-2254 


Copies  of  articles  abstracted  are  not  available  from  the  Shock  and  Vibration 
Information  Center  (except  for  those  generated  by  SVIC).  Inquiries  should  be 
directed  to  library  resources,  authors,  or  the  original  publishers. 


This  periodical  is  for  sale  on  subscription  at  an  annual  rate  of  $140.00.  For 
foreign  subscribers,  there  is  an  additional  25  percent  charge  for  overseas  deliv¬ 
ery  on  both  regular  subscriptions  and  back  issues.  Subscriptions  are  accepted 
for  the  calendear  year,  beginning  with  the  January  issue.  Back  issues  are  tvail- 
able  -  Volumes  9  through  14  -  for  $20.00.  Orders  may  be  forwarded  at  any 
time  to  SVIC,  Code  5804,  Naval  Research  Laboratory,  Washington,  DC. 
20375.  Issuance  of  this  periodical  is  approved  in  accordance  with  the  Depart¬ 
ment  of  the  Navy  Publications  and  Printing  Regulations.  NAVEXOS  P-35. 


SVIC  NOTES 


Dr.  David  Ewins  presented  some  preliminary  results  of  the  United  States  State-of- 
the-Art  Assessment  of  Mobility  Measurements  program  at  the  53rd  Shock  and 
Vibration  Symposium  and  at  the  First  International  Modal  Analysis  Conference. 

Even  though  more  data  remain  to  be  processed,  the  mobility  data  on  hand  show 
uncertainties  that  indicate  the  probable  existence  of  problems  in  making  consis¬ 
tent  modal  test  measurements.  These  preliminary  results  raise  many  important 
issues,  and  most  of  these  cannot  be  properly  discussed  until  more  data  are  pro¬ 
cessed  and  the  final  data  banks  have  been  established. 

The  ability  to  make  consistent  mobility  measurements  is  an  important  issue.  The 
same  applies  to  modal  test  measurements  since  both  measurements  are  related. 
The  ability  to  make  consistent  measurements  implies  that  different  experimenters 
will  make  the  same  measurement  with  a  low  degree  of  uncertainty  in  the  overall 
results,  regardless  of  the  measurement  technique  that  is  used. 

Until  recently,  few  were  concerned  about  the  degree  of  uncertainty  in  modal 
test  results.  I  think  this  is  important  for  the  following  reasons.  Modal  test  data 
are  most  widely  used  to  validate  the  mathematical  models  that  are  used  to  generate 
the  analytical  results.  Modal  test  data  are  also  used  to  update  or  change  mathe¬ 
matical  models,  diagnose  the  cause(s)  of  excessive  structural  vibration,  and  more 
recently,  to  detect  structural  degradation.  The  modal  test  is  an  important  part  of 
the  design  process,  but  unless  the  degree  of  uncertainty  in  these  test  results  can  be 
substantially  reduced,  it  will  be  impossible  to  use  them  for  any  of  the  foregoing 
applications  with  any  degree  of  certainty. 


R.H.V. 


EDITORS  RATTLE  SPACE 


THE  EVOLUTION  OF  TEST  EQUIPMENT 


I  recently  read  an  article  on  real  time  spectrum  analyzers  in  Electronic  Products* 
magazine.  This  excellent  survey  article  pointed  out  the  capabilities  of  the  low- 
frequency  analyzers  now  on  the  market.  It  was  interesting  that  so  few  companies 
manufacture  analyzers  in  view  of  the  fact  that  so  many  different  microprocessors 
are  available.  The  descriptions  of  the  capabilities  of  the  new  four-  channel  analyzers 
surprised  me,  for  I  had  not  been  aware  that  so  much  new  capability  for  data  pro¬ 
cessing  and  equipment  analysis  has  become  available.  Then  I  began  to  wonder  how 
all  this  capability  will  be  used. 

It  has  been  my  experience  that  very  few  engineers  know  how  to  effectively  use  even 
a  two-channel  analyzer.  I  have  seen  very  few  papers  at  meetings  in  which  solutions 
to  design  or  diagnostic  problems  utilized  a  two-channel  analyzer. 

The  advent  of  the  four-channel  analyzer  would  seem  to  indicate  that  test  engineers 
and  experimentalists  will  soon  achieve  a  position  close  to  finite  element  analysts. 
That  is,  they  will  have  computing  capabilities  for  analysis  that  far  exceed  the 
known  fundamental  physical  knowledge  of  behavior  of  dynamic  systems.  They  will 
be  able  to  provide  abstract  analyses  of  systems  based  on  input  c  nta  and  physical 
understanding  that  is  at  best  questionable. 

I  maintain  that  fundamental  information  about  the  behavior  of  dynamic  systems  -- 
particularly  damping  phenomena  ~  must  be  obtained  before  the  electronic  tools 
of  today  --  even  two-channel  analyzers  -  will  be  fully  effective.  I  suggest  that  more 
research  effort  should  be  directed  toward  understanding  the  behavior  of  dynamic 
systems  rather  than  toward  developing  tools  and  procedures  based  on  questionable 
foundations. 


R.L.E. 


'Kfitt,  IV„  “Updtt9l  Low  Fnquoney,  T/mo  FFT  Spoetrum  Anolynn,”  Fhetronie 
Froduett,21  iH.  Fob  7.  1883. 
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FINITE  DIFFERENCE  METHODS  IN  VIBRATION  ANALYSIS 


R.  All* 


Abstract  Literature  concerned  with  the  application 
of  tha  finite  difference  technique  to  the  analysis  of 
natural  vibration  of  engineering  components  is 
reviewed.  The  review  covers  the  period  from  1978  to 
1982  and  concentrates  on  the  analysis  of  beams, 
platas,  and  shellt  A  brief  Introduction  to  the  finite 
difference  technique  is  included. 

Analysis  of  many  vibration  problems  involves  solu¬ 
tion  of  sets  of  ordinary  or  partial  differential  equa¬ 
tions.  Direct  solution  of  these  equations  can  be 
achieved  in  only  a  few  cases;  generally  numerical 
techniques  must  be  used.  The  two  most  well  known 
numerical  techniques  are  the  finite  element  method 
and  the  finite  difference  method.  Both  of  these 
methods  in  conjunction  with  the  digital  computer 
have  proved  to  be  powerful  techniques  for  the 
design  and  analysis  of  engineering  structures.  The 
finite  difference  method  is  particularly  suitable 
for  the  analysis  of  vibration  characteristics  of  such 
structural  elements  as  beams,  plates,  plates  with 
cutouts,  and  stiffened  plates. 

This  review  is  confined  to  a  discussion  of  the  finite 
difference  method  and  its  application  to  the  analysis 
of  structural  components.  Use  of  this  method  to 
solve  a  set  of  differential  equations  rao'-ires  that 
the  derivatives  of  a  function  be  expressed  by  the 
appropriate  difference  expression  at  finite  intervals. 
The  result  is  a  difference  equation  expressing  the 
differential  equation  for  every  node  into  which  the 
system  has  been  subdivided,  thus  yielding  a  set  of 
simultaneous  equations.  After  the  appropriate  and 
relevant  boundary  conditions  have  been  satisfied, 
this  set  of  equations  is  solved  numerically  to  yield 
the  desired  parameters. 

FINITE  DIFFERENCE  FORMULATION 

Consider  a  function  y  =  f(x)  and  assume  a  nodal 
interval  h.  The  various  difference  expressions  for 


a  node  r  can  be  expressed  as  follows: 

/Ay\  Vr-H  "  Vi 

=  2i; 

^Vr  =  Vr+1  -  Vr-1 

The  quantity  Ay^  is  the  first  difference.  Similarly  the 
higher  order  differences  are: 

^'yr=Vr-H-2yr  +  yr^i 

^’yr  =  yr+2-2yr+l+2yr.i-yr-2  (’> 

y4  =  yr+2  -  '^yr+l  -  6yr '  ^Vr- 1  +  yr.2 

These  are  the  difference  expressions  lor  a  one-dimen¬ 
sional  field.  Note  that,  in  this  development,  nodes 
located  symmetrically  with  respect  to  the  node  under 
consideration  are  used.  The  result  is  central  difference 
expressions.  It  is  possible  to  develop  difference  rela¬ 
tions  using  nodes  in  ascending  order.  These  relations 
yield  forward  difference  expressions;  using  nodes 
in  a  descending  order  results  in  backward  difference 
expressions. 

Consider  a  two-dimensional  field;  the  difference 
equations  must  represent  functions  with  more  than 
one  variable.  In  this  case  the  coordinate  axes  chosen 
can  be  cartesian,  polar,  or  skew  depending  on  the 
problem.  For  a  one-dimensional  problem  the  two- 
dimensional  domain  is  divided  into  a  mesh  or  grid. 
Difference  expressions  are  derived  for  all  the  nodes 
in  the  grid  by  developing  first  the  partial  difference 
in  one  direction  and  then  the  difference  of  the  first 
differences  in  the  other  direction. 

Consider  a  function  Z  *  f(x,y).  The  central  difference 
expressions  for  the  node  (i,  ])  can  be  expressed  as 
follows. 


*Departrhant  of  Transport  Technology,  University  of  Technology,  Loughborough,  Lelcetterthire  LEtt  3TU,  UK 
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and 


“  ^j|^2  *^i+l,j+1  "  ^^i+1,j  ^i+l,j-1 

i+1  ^^\,i  ~  j-1  ■*■  ^i-1,j+1 


(2) 


It  has  been  pointed  out  [3]  that  erroneous  results 
can  be  obtained  when  vibration  characteristics  of 
plates  are  analyzed  using  a  one-dimensional  finite 
difference  formulation;  a  two-dimensional  alternative 
approach  was  suggested  [3],  Ganesan  (4)  presented 
a  vibration  analysis  of  rectangular  plates  subject  to 
linear  temperature  gradients.  He  attempted  to  corre¬ 
late  the  natural  frequencies  of  the  plate  with  tempera¬ 
ture  gradients.  The  temperature  distribution  pro¬ 
duced  a  marginal  increase  in  the  fundamental  fre¬ 
quency. 


where  h  and  k  are  nodal  spacings  in  x  and  y  directions 
respectively.  Similarly  difference  expressions  for 
three  or  higher  dimensional  space  can  be  established. 
Development  of  difference  expressions  for  all  the 
nodes  in  a  grid  leads  to  a  set  of  simultaneous  equa¬ 
tions  that  must  be  solved  to  obtain  the  required 
results. 

Demands  for  increased  accuracy  in  this  type  of 
analysis  lead  to  conflicting  requirements.  A  dense 
mesh  improves  the  stability  of  the  solution  and 
reduces  discretization  error  but  leads  to  uneconomi¬ 
cal  solution  due  to  the  large  core  requirement  and 
computation  time.  However,  the  analysis  can  be 
improved  by  utilizing  unequal  intervals,  in  which 
case  development  of  difference  expressions  becomes 
relatively  complex.  They  must  be  derived  by  using 
Taylor  expansions  or  Lagrangian  interpolation. 

PLATE  VIBRATIONS 

Finite  difference  formulation  of  the  equations  of 
motion  has  been  extensively  used  for  the  vibration 
analysis  of  various  forms  of  plates.  Most  authors 
have  used  the  technique  in  its  standard  classical 
form.  No  significant  improvements  in  the  technique 
itself  have  been  reported  recently.  Mukhopadhyay 
[1]  used  this  method  for  the  analysis  of  isotropic, 
orthotropic,  and  variable  thickness  plates  but  con¬ 
sidered  only  rectangular  plates.  He  also  used  this 
method  to  modify  a  lumped  mass  system  to  a  para- 
bolically  distributed  mass  system,  thus  producing 
an  accurate  and  economical  analysis.  This  work  has 
been  extended  [2]  to  rectangular  plates  with  elas¬ 
tically  restrained  edge  conditions  and  different 
degrees  of  restraints  A  number  of  tables  of  coeffi¬ 
cients  for  various  edge  flexibilities  have  been  pre¬ 
pared. 


Kaldas  and  Dikinson  [5]  used  the  finite  difference 
technique  to  analyze  flexural  vibrations  of  welded 
rectangular  plates.  The  proposed  method  is  applicable 
to  rectangular  plates  with  any  boundary  conditions 
and  carrying  any  number  of  welds  parallel  to  the 
edges  The  effects  of  welding  processes  on  the  vibra¬ 
tion  characteristics  of  these  plates  are  discussed.  The 
authors  suggest  that  this  approach  could  also  be  used 
to  predict  dynamic  behavior  of  plates  welded  into 
structures  or  standard  structural  elements 

Aksu  (6,  7]  published  a  numerical  method  based  on 
variational  principles  in  conjunction  with  the  finite 
difference  technique;  he  used  the  method  in  the 
vibration  analysis  of  stiffened  and  cross-stiffened 
plates  He  used  unequal  nodal  intervals  and  the 
concept  of  interlacing  grids  and  nodal  subdomains 
in  a  novel  formulation  of  the  finite  difference  scheme 
that  uses  first  and  second  order  Lagrangian  polynomi¬ 
als.  He  applied  this  method  to  the  analysis  of  several 
rectangular  plate  systems  with  stiffeners  in  one  or 
both  directions.  The  author  also  investigated  the 
effect  of  in-plane  displacements  and  in-plane  inertia 
on  the  natural  frequencies  of  eccentrically  stiffened 
plates. 

The  axisymmetric  vibrations  of  laminated  circular 
plates  have  been  discussed  [8] .  The  effects  of  bilayer 
composition,  reversal  in  bilayer  hybrids,  material 
interchange  in  triple  layer  composites,  core  thick¬ 
ness,  and  two  and  three  materials  on  composite 
plate  characteristics  have  been  examined.  The  natural 
frequencies  of  the  plates  were  sensitive  to  material 
anisotropy  and  plate  layup. 

Free  vibration  analysis  of  circular  sectc.'  plates  has 
also  been  investigated  [9] .  The  dynamic  behavior 
of  sector  plates  with  radial  edges  simply  supported 
and  various  boundary  conditions  on  the  circumfer- 
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ential  edge  was  reported.  Appropriate  shape  func¬ 
tions  for  this  class  of  plate  have  been  laid  out.  The 
author  noted  that  agreement  between  predicted 
and  measured  values  deteriorates  if  the  sectorial  angle 
exceeds  120®. 


CABLES.  BEAMS.  AND  SHELLS 

A  numerical  simulation  procedure  based  on  finite 
difference  representation  has  been  proposed  (10] 
for  the  prediction  of  the  dynamic  response  of  trans¬ 
mission  lines  subject  to  turbulent  winds.  All  non¬ 
linear  effects  were  included  in  the  analysis  Both 
direct  explicit  and  semi  implicit-explicit  finite  differ¬ 
ence  formulations  were  tried.  The  authors  are  of  the 
opinion  that  the  latter  method  is  computationally 
more  efficient.  Interfacing  of  the  simulation  pro¬ 
cedure  with  the  numerical  procedure  was  described. 

Rega  and  Luongo  [11]  reported  a  natural  vibration 
study  of  elastic  suspended  cables  with  flexible  sup¬ 
ports.  The  influence  of  support  flexibility  on  the 
dynamic  behavior  of  the  cables  was  examined,  as 
was  the  importance  of  the  two  flexibilities  relative 
to  the  dynamic  behavior  of  the  whole  system.  It  has 
been  established  that  cable  extensibility  has  a  greater 
influence  on  the  dynamic  characteristics  of  a  system 
than  support  flexibility.  A  finite  difference  algorithm 
was  used  for  this  study;  possibilities  of  adaptation 
of  simpler  mathematical  models  for  technical  appli¬ 
cations  were  explored.  However,  the  authors  warned 
that  the  resulting  matrices  could  be  unsymmetric 
unless  the  nodal  interval  is  small. 

Finite  difference  formulation  has  been  used  to  deter¬ 
mine  the  dynamic  response  of  elastic-plastic  beams 
subject  to  dynamic  loads  [12].  Elastic,  perfectly 
plastic,  and  a  special  elastic-viscoplastic  strain  harden¬ 
ing  model  were  subjected  to  suddenly  applied  uni¬ 
form  pressure  and  concentrated  impact  loads.  Aydin 
and  Aksu  [13]  used  this  method  in  conjunction  with 
variational  principles  to  determine  the  dynamic 
characteristics  of  nonuniform  cantilevers  and  stepped 
beams  and  shafts. 

A  dynamic  shell  code  based  on  a  finite  difference 
formulation  was  used  [14]  in  an  analysis  of  the  dy¬ 
namic  motion  of  circumferentialiy  oriented  through- 
cracks  in  steel  pipes  in  the  presence  of  extensive 


yielding.  Crack  growth  velocities,  under  dynamic 
load,  for  typical  pipes  were  studied  and  compared 
with  brittle  cracks. 

Berger  [15]  presented  a  numerical  solution  for  the 
transient  vibration  of  arbitrary  shells  of  revolution 
surrounded  by  an  acoustic  medium.  The  equations 
of  motion  of  the  acoustic  fluid  together  with  the 
shell  fluid  boundary  equations  were  expressed  in  the 
finite  difference  form;  the  results  were  claimed  to  be 
exact  to  within  those  approximations  usually  implicit 
in  such  formulation.  Only  a  first  few  even  modes 
are  calculated. 

Interlacing  grids  have  been  used  [16]  to  develop  a 
general  solution  for  the  dynamic  behavior  of  axi- 
symmetric  shells  of  revolution  subject  to  arbitrary 
dynamic  toads.  The  work  was  undertaken  to  deter¬ 
mine  the  influence  of  shear  deformation  and  rotary 
inertia  on  the  solution.  Three  levels  of  shear  stiff¬ 
nesses  were  examined;  the  first  eight  frequencies  of 
vibration  were  calculated.  It  was  shown  that,  for  low 
level  of  stiffness,  the  behavior  of  the  shell  approached 
that  of  a  membrane.  Sheinman  [17]  extended  this 
work  by  including  density  variation.  He  used  central 
difference  formulation  and  suggested  that  this  modifi¬ 
cation  allows  the  method  to  be  used  for  laminated 
shells.  The  method  can  also  be  used  for  rapidly  vary¬ 
ing  and  discontinuous  loads  and  is  stable  for  any 
time  interval. 

Smith  [18]  used  a  combination  of  central  and  higher 
order  finite  differences  to  develop  equations  for  the 
analysis  of  rotationally  symmetric  shells  subject  to 
time-dependent  loadings  and  boundary  conditions. 
He  described  a  numerical  procedure  that  permits 
the  use  of  larger  meridional  and  time  increments  for 
a  given  accuracy. 

A  large  deflection  elastic-plastic  dynamic  buckling 
analysis  of  axisymmetric  spherical  caps  with  initial 
imperfections  has  been  published  [19] .  The  dynamic 
buckling  loads  were  functions  of  geometric  param¬ 
eters  in  the  case  of  the  elastic  material  and  were 
independent  of  it  in  the  elastic-plastic  range.  The 
effect  of  material  nonlinearity  on  the  dynamic 
behavior  of  the  caps  was  also  examined.  The  con¬ 
clusion  was  that  plastic  yielding  plays  a  significant 
role  in  reducing  the  buckling  pressure. 
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MECHANISMS 

Sinha  and  Costello  [20]  presented  a  method  for 
determination  of  the  dynamic  response  of  helical 
springs.  Two  numerical  methods  were  used  for  this 
study,  nonlinear  characteristics  and  finite  differences. 
The  former  method  appears  to  be  superior  in  both 
accuracy  and  economy.  The  authors  concluded  that 
the  linear  theory  is  reasonably  accurate  if  only  axial 
strains  are  considered.  However,  there  is  considerable 
error  if  the  linear  theory  is  used  for  investigations 
involving  rotational  strains. 

Finite  difference  formulations  in  conjunction  with 
the  Runga-Kutta-Gill  methods  have  been  used  [21] 
to  analyze  the  dynamic  behavior  of  a  four  bar  chain 
with  elastic  links  and  an  overhanging  coupler.  Effects 
of  additional  mass  at  the  overhanging  end  of  the 
coupler  on  the  transverse  vibration  of  the  mechanism 
were  described.  It  is  shown  that  the  characteristics 
of  the  overhanging  coupler  greatly  influenced  the 
dynamic  behavior  of  the  crank  level  mechanism.  A 
suitable  range  of  overhanging  masses  was  identified 
for  the  reduction  of  strain  due  to  the  transverse 
vibration  of  the  coupler. 

Kanango  and  Patnaik  [22]  published  a  study  for  the 
reduction  of  valve  gear  dynamic  loads  by  means  of 
cam  displacement  profile  modification.  The  dynamic 
loads  arise  as  a  result  of  sudden  variation  of  accelera¬ 
tion.  The  aim  of  the  study  was  to  modify  cam  pro¬ 
files  through  iterative  adjustment  of  displacements 
so  as  to  minimize  acceleration  of  the  follower  during 
its  cam  imparted  motion. 
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LITERATURE  REVIEW: 


turv«y  and  analyala 
of  tha  Shock  and 
Vibration  iitoratura 


The  monthly  Literature  Review,  a  subjective  critique  and  summary  of  the  litera¬ 
ture,  consists  of  two  to  four  review  articles  each  month,  3,000  to  4,000  words  in 
length.  The  purpose  of  this  section  is  to  present  a  "digest"  of  literature  over  a 
period  of  three  years.  Planned  by  the  Technical  Editor,  this  section  provides  the 
DIGEST  reader  with  up-to-date  insights  into  current  technology  in  more  than 
150  topic  areas.  Review  articles  include  technical  information  from  articles,  reports, 
and  unpublished  proceedings.  Each  article  also  contains  a  minor  tutorial  of  the 
technical  area  under  discussion,  a  survey  and  evaluation  of  the  new  literature,  and 
recommendations.  Review  articles  are  written  by  experts  in  the  shock  and  vibration 
field. 

This  issue  nf  the  DIGEST  contains  articles  about  dynamic  applications  of  piezo¬ 
electric  crystals  and  digital  synthesis  of  response-design  spectrum  compatible 
earthquake  records  for  dynamic  analyses. 

Dr.  M.  Cengiz  Dokmeci  of  Istanbul  Technical  University,  Istanbul,  Turkey,  has 
written  a  review  of  current  open  literature  pertaining  to  the  dynamic  applications 
of  piezoelectric  crystals.  Representative  theoretical  and  experimental  papers  cover 
waves  and  vibrations  in  piezoelectric  one-dimensional  and  two-dimensional  struc¬ 
tural  elements. 

Dr.  P-T.D.  Spanos  of  University  of  Texas  at  Austin,  Texas,  has  written  a  paper 
on  methods  of  digital  synthesis  (simulation)  of  earthquake  records  that  are  com¬ 
patible  with  a  target  (specified)  response-design  spectrum.  The  usefulness  of  a 
target  spectrum-based  approach  to  the  design  of  earthquake  resistant  structures  is 
addressed. 


DYNAMIC  APPLICATIONS  OF  PIEZOELECTRIC  CRYSTALS 
PART  I:  FUNDAMENTALS 

M.C  Dbkineci* 


Abttnct.  This  fmper  pnmntt  a  rmtkw  of  currant 
open  Uteratura  partalning  to  the  dynamic  appllcationt 
of  piazoahctrlc  cryatalt  Rapraaantativa  thaorathal 
and  axparimantal  papers  cover  waves  and  vibrations 
In  piezoelectric  one-dimensional  and  two-dintenshnal 
structural  dements.  New  trends  of  research  are 
pointed  out  for  future  appllcationt  of  piezoelectric 
crystals 


Piezoelectricity,  an  interdependence  of  mechanical 
and  electrical  properties  in  certain  types  of  materials, 
is  an  exciting  new  field  of  applied  physics  and  engi¬ 
neering.  This  interdisciplinary  field  has  applications 
in  both  civil  and  military  industry.  The  present 
paper  is  designed  to  present  an  introduction  and 
guide  and  to  stimulate  further  strides  in  the  field. 

INTRODUCTION 

Classically,  piezoelectricity  is  electric  polarization 
produced  by  mechanical  strain  in  certain  crystals, 
the  polarization  being  proportional  to  the  strain 
and  changing  sign  with  it  (1).  Piezoelectricity  is  a 
reversible,  inherently  anisotropic,  electromechanical 
phenomenon  that  was  first  observed  in  crystals  by 
the  brothers  Pierre  and  Jacques  Curie  in  1880  [2]. 
In  a  piezoelectric  crystal,  application  of  mechanical 
stresses  or  strains  generates  electric  polarization  and 
hence  an  electric  field;  this  is  referred  to  as  the 
direct  piezoelearic  effect.,  Conversely,  application 
of  voltage  produces  a  mechanical  distortion  of  the 
crystal;  this  is  called  the  converse,  or  reciprocal, 
piezoelectric  effect.  The  converse  piezoelectric 
effect  is  a  thermodynamic  consequence  of  the  direct 
piezoelectric  effect,  as  predicted  theoretically  by 
Lippmann  (1).  The  relations  between  piezoelectric¬ 
ity  and  crystals  were  established  by  the  brothers 
Curie  and  then  rigorously  determined  by  Voigt  [3] . 
*  Istanbul  Teehnieal  University,  P.K,  9,  Istanbul,  Turkey 


Other  treatises  [1, 4-7]  present  the  development  and 
applications  of  piezoelectricity. 

Piezoelectricity  has  generally  been  observed  in 
anisotropic  crystals  that  lack  a  center  of  symmetry 
(8,  9]  and  in  certain  noncrystalline  materials  as 
well  [10,  11).  An  examination  of  the  symmetry 
group  of  the  32  crystal  classes  reveals  that,  with  the 
exception  of  one  class  ~  namely,  the  cubic  class 
432  “  the  20  classes  having  no  center  of  symmetry 
exhibit  piezoelectricity;  that  is,  centrosymmetric 
crystals  cannot  be  piezoelectric.  Prominent  among 
the  asymmetrical  aystals  that  possess  high  piezo¬ 
electric  coupling  are  quartz  (the  trigonal  class  32), 
Rochelle  salt  (the  rhombic  class  222),  and  ammonium 
phosphate  (the  tetragonal  class  42m).  Noncrystalline 
materials  and  liquid  crystals  [12],  which  are  visco¬ 
elastic  fluids  with  crystal-like  behavior,  can  display 
piezoelectricity;  this  phenomenon  has  been  substan¬ 
tiated  and  experimentally  demonstrated  [12-17]. 
Of  noncrystalline  materials  rubber,  paraffin,  and 
glass  [1];  the  piezoelectric  textures  such  as  wood 
[13]  and  bone  [14];  and  polymers  [15]  and  ceram¬ 
ics  [16-18]  possess  piezoelectric  properties. 

Such  polymers  as  polyvinylidenefluoride  (PVDF) 
[19]  comprise  an  important  subclass  of  piezoelectrics 
called  ferroelectrics.  Ferroelectrics  exhibit  strong 
piezoelectricity;  spontaneous  polarization  as  well 
as  induced  polarization  are  caused  by  an  applied 
electric  field  [20,  21],  In  addition  to  polymers  such 
piezoelectric  ceramics,  or  piezoceramics,  as  barium 
titanate  and  lead  titanate  zirconate  compositions 
show  ferroelectric  behavior.  Piezoceramics  are  made 
of  anisotropic  crystalline  powders  by  pressing  and 
sintering;  analogous  to  the  magnetizing  of  magnets, 
these  polycrystalline  materials  are  prepolarized  by 
a  strong  electric  field.  Such  synthetic  piezoelectric 
materials  are  reliable  and  uniform,  have  high  electric 
and  mechanical  strength,  and  are  potentially  low  in 
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COM.  The  properties  of  various  piezoelectric  materials, 
includino  elastic  arxi  piezoelectric  coefficients,  are 
available  (22-28] . 

Historically,  from  the  discovery  of  piezoelectricity 
until  the  end  of  World  War  I,  the  piezoelectric  trans¬ 
ducer  suggested  by  Paul  Langwin  in  1917  was  the 
sole  technical  application  of  piezoelectricity  [1]. 
Piezoelectric  derices  were  slowly  dereloped  up  to 
the  advent  of  World  War  II.  During  and  following  the 
war  piezoelectric  effects  were  extenshrely  utilized 
in  hydroacoustics,  electroacoustics,  and  electrooptics 
devices.  The  past  two  decades  have  witnessed  a  rapid 
increase  in  the  use  of  piezoelectric  effects,  especially 
in  weapons  systems  and  space  devicei  Synthetic 
piezoelectric  materials  allow  a  wide  variety  of  advan¬ 
tageous  geometries,  both  plane  and  curved,  to  be 
molded  and  polarized  in  varbus  directions.  These 
materials  have  been  used  as  transducers,  filters,  os¬ 
cillators,  and  transmitters  Most  of  the  piezoelectric 
elements  currently  used  in  devices  are  in  the  shape 
of  plates,  disks,  thin  films,  diells,  and  laminae,  both 
uncoated  and  coated.  In  connection  with  the  design 
and  construction  of  piezoelectric  devices  several 
works  are  useful  [  1 , 4, 6, 29-32) . 

With  the  exception  of  a  few  papers  dealing  with 
bending  and  fracture  (33-37)  all  of  the  investigations 
concerning  piezoelectric  crystals  have  been  devoted 
to  dynamic  applications.  In  this  article  a  review  of 
the  literature  pertaining  to  the  fundamental  equations 
of  piezoelectricity  and  their  variational  formulations 
is  followed  by  a  review  of  representative  papers 
involving  waves  and  vibrations  in  piezoelectric  crys¬ 
tals  in  order  to  illustrate  the  present  status  of  research 
in  piezoelectricity.  Lastly,  need  of  further  research 
is  pointed  out  for  dynamic  as  well  as  static  applica¬ 
tions  of  piezoelectric  crystals 


FUNDAMENTAL  EQUATIONS 

The  motion  of  an  elastic  continuum  interacting  with 
thermal,  electric,  or  magnetic  fields  is  governed  by 
the  fundamerrtal  equations  of  electro-magneto- 
thermoelasticity  (3842) .  The  fundamental  equations 
consist  of  the  following:  field  equations  that  have 
been  established  on  the  basis  of  mechanical  and 
electrical  balance  laws  constitutive  relationships 


that  appropriately  express  the  peculiarities  of  the 
continuum;  and  boundary,  initial,  and  jump  condi¬ 
tions  The  equations  can  be  equivalently  and  inter- 
dependently  expressed  either  in  global  form  through 
integral  expressbns,  in  local  or  differentbl  form  by 
assuming  suitable  differentbbility  conditions,  or  in 
variatbnal  form  by  statbnarity  of  pertinent  func¬ 
tionals  The  global  form,  though  essential  and  general 
due  to  its  physical  nature,  is  inapproprbte;  hence 
one  of  the  other  forms,  particularly  the  variatbnal 
form,  is  desirable  in  most  applications.  One  branch 
of  electro-magneto-thermoelastbity  is  piezoelectrb- 
ity;  it  is  a  quasMineer,  polarizable  but  rot  magnetiz¬ 
able  field. 

In  piezoelectrbity,  the  elastb  fold  is  consbered 
dynamb,  but  the  electrb  field  is  taken  to  be  static 
with  respect  to  electromagnetic  propagatbn  phe- 
romena.  The  quasi-statb  approximation  provbesan 
extremely  accurate  representation  for  piezoelectrbity 
when  electromag netb  waves  essentially  uncouple 
from  elastb  waves,  and  wavelengths  close  to  those 
of  elastb  waves  much  smaller  than  electromagnetic 
waves  (the  ratb  being  10*  -  10*)  at  the  some  fre¬ 
quency  are  considered.  The  approximation  was 
justified  by  Tiersten  (43) . 

In  accordance  with  the  quasi-static  approximation, 
the  fundamental  equatbns  of  piezoelectrbity  can 
readily  be  obtained  from  those  of  electro-magneto- 
thernwelastbity  for  the  case  of  nonconductors  at 
frequencbs  far  below  optical  frequencbs  in  which 
electrb  charge  density,  conduction  current,  and 
rate  of  charge  of  magnetb  induction  can  be  set 
equal  to  zero.  The  fundamental  eqictions  of  piezo¬ 
electrbity  were  first  presented  by  Voigt  (3)  and 
then  others  (1,  29,  44-48),  who  accounted  for 
nonlinear  effects  that  had  been  experimentally  ob¬ 
served  (49).  The  uniqueness  of  the  fundamental 
equatbns  of  linear  piezoelectrbity  and  thermo- 
piezoelectrbity  have  been  examined  (45,  50);  con- 
ditbns  suffbbnt  for  uniqueness  were  enumerated 
by  means  of  the  classical  energy  argument.  Nowacki 
(51)  has  also  studied  uniqueness,  and  Lothe  and 
Barnett  (52)  have  commented  on  the  existence  of 
piezoelectrb  surface  waves. 

Wav*  propagation  aquatbnt  The  wave  propagation 
equatbns  of  thermopiezoelectricity  can  be  expressed 
in  differential  form  as 
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These  equations  have  been  deduced  from  fundamen¬ 
tal  linear  equations  by  successive  substitution  of 
five  field  quantities,  namely,  U|^  the  mechanical 
displacement,  6  the  small  temperature  change,  and 
0  the  electric  potential. 

In  the  equations  Einstein's  summation  convention 
is  implied  for  all  repeated  indices.  Also,  t  denotes 
time,  p  is  mass  density,  X)^  stands  for  space  coordi¬ 
nates,  Cjj^i  are  the  elastic  constants,  e^-jj  are  the 
piezoelectric  strain  constants,  Xjj  are  the  thermal 
stress  constants,  is  the  dielectric  permittivity, 
(Cjj  are  the  heat  conduction  coefficients,  and  Pj  are 
the  pyroelectric  constants.  The  material  constant 
a  is  equal  to  pC^9q"‘  ,  Cp  is  the  specific  heat  under 
constant  volume  and  ©g  the  reference  temperature 
for  0  (fl<6o)  Of  the  material  constants,  Cjj|^|  refer 
to  free  constants  because  they  describe  stress-strain 
relations  in  the  absence  of  electric  and  thermal 
fields;  the  rest  of  the  coefficients  refer  to  clamped 
constants  [9] . 

The  above  set  of  wave  propagation  equations  should 
be  solved  for  each  case  of  interest  under  suitable 
boundary  and  initial  conditions,  as  well  as  jump 
conditions.  Further,  the  wave  equations  of  thermo- 
piez  ^electricity  reduce  to  the  classical  wave  equations 
in  the  case  of  vanishing  electric  and  thermal  fields. 


Variational  principlet  To  reproduce  the  fundamental 
equations  variational  principhis  have  been  formulated 
that  allow  the  establishfTient  of  approximate  theories 
of  piezoelectricity  as  well  as  approximate  direct  solu¬ 
tions.  The  variational  principles  of  piezoelectricity 
have  been  primarily  derived  by  use  of  Hamilton's 
principle,  as  has  been  illustrated  by  Mindlin  (53] , 
and  also  through  the  principle  of  virtual  work  and  the 
method  of  convolution. 

Analogous  to  Mindlin's  first  variational  principle 
there  have  been  proposals  for  variational  principles  in 
piezoelectricity,  they  have  been  elaborated  and 
unified  by  Tiersten  in  his  notable  monograph  (45). 
Another  elegant  variational  principle  has  been  con¬ 
structed  that  can  be  used  to  estimate  posteriorly 
the  errors  of  direct  solutions  154).  The  variational 
principles  for  thermopiezoelectricity  have  been 
derived  (50,  51,  55,  56).  The  variational  principles, 
with  the  exception  of  a  few  [55-57],  may  generate 
only  some  of  the  fundamental  equations  of  piezo- 
ele'-tricity,  the  remaining  equations  are  contained 
as  constraints.  However,  variational  principles  with 
no  constraints  or  as  few  constraints  as  possible  are 
desirable  in  most  applications,  this  point  has  been 
thoroughly  studied  [58] . 

Dokmeci  [56]  applied  Tiersten's  method  of  deriva¬ 
tion  [58]  and  proposed  a  quasi-type,  unconstrained 
variational  principle  for  a  thermopiezoelectric  region 
with  a  surface  of  discontinuity.  He  considered  the 
nonlinear  constitutive  relations  as  well  as  all  the 
initial  and  jump  conditions.  A  variational  principle 
for  fracture  of  piezoelectric  continua  has  been 
derived  [35,  59].  Extension  of  the  theorem  of 
classical  elasticity  [60]  has  allowed  derivation  of 
a  reciprocal  theorem  for  piezoelectricity  [61  ]  and 
for  thermopiezoelectricity  [51,  62].  A  recent  bound¬ 
ary  element  formulation  has  been  made  for  linear 
piezoelectric  problems  [63] . 
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DIGITAL  SYNTHESIS  OF  RESPONSE-DESIGN  SPECTRUM 
COMPATIBLE  EARTHQUAKE  RECORDS  FOR  DYNAMIC  ANALYSES 

P'T.D.  Spanot* 


Abttract.  Mtthodt  of  digital  synthesis  (simulation) 
of  earthquake  records  that  are  compatible  with  a 
target  (specified)  response-design  spectrum  are 
reviewed.  The  target  spectrum  cen  be  specified  either 
deterministically  or  stochastically.  Some  aspects  of 
this  problem  that  could  receive  additions^  attention 
are  presented.  The  usefulness  of  a  target  spectrum- 
baaed  approach  to  the  design  of  earthquake  resistant 
structures  is  addressed. 


The  idea  of  characterizing  earthquake  records  by 
using  the  concepts  of  response  and  design  spectra 
has  proved  fruitful  for  about  half  a  century.  Some 
early  discussions  are  available  [1-4],  Furthermore, 
many  books  on  earthquake  engineering  discuss  these 
important  concepts  (5-101.  It  has  thus  become 
routine  to  generate  the  response  spectrum  of  a  given 
earthquake  record.  In  many  practical  cases,  however, 
it  is  desirable  to  pose  the  inverse  problem  and  to 
synthesize  (simulate)  earthquake  records  that  are 
compatible  with  a  target  (specified)  spectrum.  The 
answer  to  this  problem  is  not  readily  obtainable. 


orthogonal  components  of  ground  acceleration  at 
a  certain  loation. 

An  extensive  collection  of  historic  accelerograms  and 
corresponding  velocity  and  displacement  records 
has  been  compiled  (11).  A  typical  example  is  given 
in  Figure  1.  Information  can  be  obtained  from  an 
accelerogram  about  duration,  frequency  content, 
and  maximum  acceleration  of  ground  shaking  during 
any  earthquake  under  consideration.  The  strength 
of  the  ground  shaking  is  characterized  on  an  absolute 
basis.  However,  no  direct  assessment  is  provided  of 
severity  for  a  particular  structure  exposed  to  dynamic 
loads  due  to  the  earthquake. 


-soo  r 
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In  this  article  concepts  of  spectral  characterization 
of  earthquake  motions  are  first  reviewed.  Methods  of 
generating  spectrum  compatible  records  are  then 
discussed.  A  special  effort  has  been  made  to  cover 
the  subject  adequately  while  quoting  only  sources 
that  are  reasonably  accessible  to  interested  readers. 


BACKGROUND 


The  most  direct  characterization  of  earthquake 
motion  in  the  time  domain  is  provided  by  accelero¬ 
grams  An  accelerogram  is  a  time  record  of  ground 
acceleration  during  an  earthquake;  it  is  commonly 
obtained  by  using  instruments  called  strong-motion 


Tt«.  iic—ai 

Figure  1.  Imperial  Valley  Earthquake,  May  18, 1940, 
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The  teverity  of  ground  ihaking  alio  depends  on  the 
degree  of  both  retittance  to  deformation  and  energy 
diuipation  of  the  structure.  For  example,  for  single- 
degree-of-freedom  linear  structures  with  the  same 
ratio  of  critical  damping,  the  severity  of  ground 
shaking  increases  as  the  natural  frequency  of  a 
structure  approaches  its  dominant  frequenciei  There¬ 
fore,  a  quantitative  description  of  the  relative  siyiiifi- 
canoe  of  various  frequencies  that  appear  in  an  accel¬ 
erogram  is  important.  This  description  is  furnished 
by  the  Fourier  spectrum  of  an  accelerogram  (5,  6] . 
The  Fourier  spectrum  of  a  given  accelerogram  of 
ground  motion  ag(t)  of  duration  s  is  defined  by  the 
equation 

FM-/*  agltle-iwtdti-vn  (1) 

The  Fourier  amplitude  spectrum  is  given  by  the 
equation 

FaM-|F(w)|  (2) 

The  symbol  1 1  denotes  complex  modulus. 


RESPONSE  SPECTRUM 

The  Fourier  spectrum  does  not  directly  provide 
information  on  the  severity  of  ground  shaking  with 
regard  to  the  energy  dissipation  capacity  of  a  seis- 
mically  loaded  structure.  Such  information  is  pro¬ 
vided  by  the  response  spectrum  corresponding  to 
a  partiailar  accelerogram  [5-10] .  A  response  spec¬ 
trum  is  associated  with  the  dynamic  behavior  of  a 
quiescent  single-degree-of-freedom  structure  resting 
on  a  base  which  is  suddenly  exposed  to  the  accelera¬ 
tion  history  specified  by  the  accelerogram  under  con¬ 
sideration;  see  Figure  2.  The  response  spectrum  pro¬ 
vides  the  maximum  values  attained  by  such  struc¬ 
tural  response  parameters  as  displacement,  velocity, 
or  acceleration  because  of  base  shaking.  The  maxima 
are  shown  in  plots  versus  natural  frequency  or  period 
of  the  structure;  each  plot  is  identified  by  the  ratio 
of  critical  damping  (  of  the  structure. 

Mathematically,  the  concept  of  the  response  spec¬ 
trum  can  be  introduced  by  the  following  equation  of 
motion  of  the  linear  structure 

x  +  2fti)x  +  «*x-- agit)  (3) 


Figure  2.  A  Single-Degree-of-Freedom  Structure 
to  Earthquake  Excitation 


The  relative  displacement,  velocity,  and  acceleration 
response  spectra  are  defined  by  the  following  equa¬ 
tions 

Displacement  Response  Spectrum  =  S,j(aj,f) 

■  Max  |x(t)| 

Velocity  Response  Spectrum  2  Sv(w,f)  .p.. 
-Max|x|t)| 

Acceleration  Response  Spectrum  =  Sa(w,f) 
-Max|x(t)| 

Note  that,  if  r(t)  represents  any  of  the  responses 
appearing  in  equations  (4)  through  (6),  it  can  be 
determined  by  using  the  equation 

r(t)  ■  -  /'  ag(T)h(t-T)dT  (7) 

in  which  h(r)  denotes  the  impulse  response  function 
of  the  structure  for  any  particular  response  consid¬ 
ered.  Commonly  used  response  spectra  are  concerned 
with  relative  displacement,  relative  velocity,  and  abso¬ 
lute  acceleration. 

In  fact,  because  of  the  small  ratio  of  critical  damping 
in  the  linear  range  of  most  engineering  structures  ~ 
approximately  <  3%  for  buildings  and  <  5%  for 
soils  -  relative  velocity  and  absolute  acceleration 
response  spectra  are  approximated  by  the  pseudo¬ 
velocity  spectrum  and  the  pseudo-accelera¬ 

tion  spectrum  co*S(j(w,{‘).  Typically,  the  logarithms 
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of  pseudo-velocity  spectral  ordinates  are  plotted 
against  the  logarithms  of  the  natural  period  or  fre¬ 
quency  of  the  structure.  Also  included  are  ascending 
and  descending  lines  at  135*  and  45"  angles;  the 
frequency  axis  corresponds  to  the  logarithms  of  the 
displacement  and  pseudo-acceleration  spectral  ordi¬ 
nates.  Thus,  a  combined  tripartite  logarithmic  plot 
is  generated.  A  typical  example  of  such  a  plot  is 
shown  in  Figure  3,  which  is  based  on  the  accelero¬ 
gram  shown  in  Figure  1.  An  extensive  collection  of 
response  spectra  of  historic  accelerograms  is  available 
[121. 


If  the  natural  frequency  u  and  the  ratio  of  critical 
damping  f  of  a  linear  structure  are  known,  the 
maximum  value  of  a  parameter  of  its  response  to 
base  seismic  excitation  -  maximum  base  shear  for 
example  -  can  be  conveniently  computed  from  the 
corresponding  response  spectrum.  The  significance 
of  this  convenience  is  enhanced  by  the  fact  that  a 
large  class  of  multi-degree-of-freedom  structures  are 
amenable  to  modal  analysis.  The  structural  response 
to  a  dynamic  load  such  as  earthquake  excitation  can 
thus  be  detL.  mined  by  combining  appropriately  the 
seismic  responses  of  a  set  of  single-degree-of-freedom 
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Figure  3.  Response  Spectrum;  Imperial  Valley  Earthquake,  May  18, 1940, 
El  Centro  Site,  Component  SOOE;  f  =  0,  .02,  0.5,  0.10,  and  0.20 
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oscillators.  The  natural  frequencies  and  the  ratios 
of  critical  damping  of  these  oscillators  depend  on 
the  mass,  stiffness,  and  damping  matrices  of  the 
original  multl-degree-of-freedom  structure. 


DESIGN  SPECTRUM 

The  response  spectrum  corresponding  to  a  particular 
accelerogram  exhibits  considerable  local  Irregularities 
In  the  frequency  domain.  However,  spectra  corre¬ 
sponding  to  an  ensemble  of  accelerograms  produced 
by  ground  shakings  of  sites  with  similar  geological 
and  seismological  characteristics  are  smooth  functions 
of  time  and  exhibit  statistical  trends  that  characterize 
them  collectively.  For  example,  the  band  of  domi¬ 
nant-significant  frequencies  of  accelerograms  is 
identifiable  on  a  statistical  basis.  Thus,  if  an  approach 
based  on  the  concept  of  response  spectrum  is  adopted 
for  aseismic  design  of  structures,  it  is  logical  to  seek 
a  representation  of  recorded  and  expected  strong 
ground  shaking  at  a  certain  location  by  usirtg  a 
smooth  spectrum.  This  spectrum  is  on  the  one  hand 
insensitive  to  the  chaotic  details  of  any  particular 
response  spectrum;  on  the  other  hand,  it  reflects  the 
repetitive  characteristics  of  the  ensemble  of  response 
spectra.  This  idea  has  led  to  the  development  of  the 
concept  of  a  design  spectrum.  A  typical  example  of 
a  design  spectrum  isgiven  in  Figure  4  (10) . 

Development  or  selection  of  a  proper  design  spectrum 
for  a  given  erection  site  of  a  structure  is  not  an  easy 
task.  It  involves  the  incorporation  of  historical  data, 
available  and  extrapolated  theoretical  results,  and 
engineering  judgement.  Discussions  of  background 
information  useful  in  determining  expected  ground 
shaking  of  given  erection  sites  are  available  (13-14). 

A  design  spectrum  can  be  specified  on  either  a 
deterministic  or  a  stochastic  (probabilistic)  basis 
(15-23).  Related  to  the  concept  of  the  design  spec¬ 
trum  is  the  concept  of  a  critical  design  spectrum 
(24-28) .  A  deterministic  design  spectrum  is  devel¬ 
oped  by  using  smoothing  procedures  to  eliminate 
insignificant  local  abrupt  changes  in  the  response 
spectra  of  individual  recorded  accelerograms,  and 
known  and  extrapolated  theoretical  results. 

A  stochastic  design  spectrum  is  associated  with 
the  interpretation  of  any  recorded  or  expected 
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Figure  4.  Example  of  a  Combined  Design  Spectrum 

ground  shaking  record  at  a  given  location  as  an 
individual  realization,  or  sample  function,  of  a  time 
series.  A  stochastic  design  spectrum  can  then  be 
generated  by  specifying,  with  a  selected  confidence 
level,  the  expected  maximum  response  of  a  single- 
degree-of-freedom  linear  structure  as  a  function  of 
its  natural  frequency  and  ratio  of  critical  damping. 
However,  for  this  purpose  it  is  necessary  to  know  the 
probability  distribution  of  the  maximum  of  the 
structural  response:  this  problem  is  equivalent  to  the 
first-passage  problem  of  the  theory  of  random  vibra¬ 
tions  (29)  for  which  only  approximate  analytical 
solutions  exist.  Therefore,  a  stochastic  spectrum  is 
often  constructed  numerically,  and  only  its  mean 
value  and  standard  deviation  are  specified. 

A  critical  design  spectrum  is  associated  with  the  idea 
of  determining  an  excitation  among  a  certain  group 
of  excitations  that  will  induce  the  largest  peak  value 
of  any  parameter  of  interest  in  the  structural  re¬ 
sponse.  The  class  of  admissible  excitations  and  the 
measure  of  the  response  parameter  of  interest  can  be 
specified  either  deterministically  or  stochastically. 
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For  example,  a  class  of  admissible  excitations  can  be 
defined  as  containing  all  accelerograms  ag(t)  for 
which 

/D  ag*(t)dt<E,>  (8) 

or 

<ag*(t)>dt<E,’  (9) 

The  symbois  Ei  and  Ej  denote  constants,  D  is  an 
accelerogram  duration  parameter,  and  thu-  symbol 
<  •  >  represents  the  operator  of  mathematical  expec¬ 
tation. 


ALGORITHMS  OF  DICFTAL  SYNTHESIS 

The  usefulness  of  spectral  characterizations  of  ex¬ 
pected  strong  ground  shaking  at  erection  sites  of 
presumably  linearly  responding  structures  is  undis- 
putable  and  has  resulted  in  the  accumulation  of 
such  characterizations.  Consequently,  spectral  charac¬ 
terizations  of  seismic  loads  have  been  recommended 
or  adopted  for  dynamic  analyses  of  even  nonlinear 
structures.  Their  nonlinear  behavior  is  usually  due  to 
geometrical  and  material  factors.  Typical  examples 
of  nonlinear  structures  are  nuclear  power  plants 
and  offshore  platforms. 

Nonlinear  seismic  dynamic  anaiyses  of  structures 
rely  almost  exclusively  on  digital  computers  to 
integrate  the  corresponding  equations  of  motion. 
It,  therefore,  becomes  necessary  to  develop  an  algo¬ 
rithm  that  synthesizes  accelerograms  compatible 
with  target  design  spectra.  The  development  of  these 
algorithms  can  be  accomplished  by  following  either 
a  deterministic  or  a  stochastic  approach. 

Dtmmkifstk  approtch.  An  early  deterministic 
approach  has  been  presented  in  corinection  with 
procedures  of  aseismic  design  of  nuclear  power 
plants  [30].  The  synthesis  procedure,  described 
only  qualitatively,  starts  with  an  accelerogram  of 
an  actual  earthquake  the  response  spectrum  of 
which  resembles  the  target  response  spectrum.  This 
accelerogram  is  scaled  so  that  the  maximum  of 
its  response  spectrum  matches  the  maximum  of 
the  target  response  spectrum.  Matching  between  the 
two  spectra  is  enhanced  by  changing  the  digitization 
interval,  using  analog  filtering  techniques,  and  manip¬ 


ulating  algebraically  more  than  one  synthesized 
record. 

A  basically  similar  approach  but  one  that  is  more 
quantitative  has  also  been  used  [31].  An  existing 
accelerogram  with  a  response  spectrum  matching  the 
target  spectrum  in  many  respects  is  first  utilized. 
This  spectrum  is  modified  by  using  a  two-degree-of- 
freedom  mechanical  filter  to  suppress  undesirable 
frequencies.  The  level  of  the  spectrum  is  raised 
locally  by  superimposing  on  the  selected  accelero¬ 
gram  harmonic  components  of  appropriate  ampli¬ 
tude,  central  frequency,  and  phase. 

Existing  accelerograms  have  also  been  used  to  initiate 
the  synthesis  procedure  when  existing  earthquake 
records  are  represented  in  the  frequency  domain  by 
using  the  corresponding  Fourier  transforms  [32]. 
The  basic  reason  for  this  approach  is  that  the  ampli¬ 
tude  Fourier  spectrum  shown  in  equation  (2)  and 
the  velocity  response  spectrum  for  zero  ratio  of 
critical  damping  t  of  any  accelerogram  are  in  a 
close  agreement  [4] .  Conceivably,  a  similarity  be¬ 
tween  these  two  spectra  can  exist  even  for  f  #  0. 

Thus,  an  existing  earthquake  record  is  selected  and 
its  amplitude  Fourier  spectrum  and  response  spec¬ 
trum  are  computed.  Next,  the  response  spectrum  is 
compared  against  the  target  spectrum;  the  difference 
is  used  to  modify  the  amplitude  Fourier  spectrum. 
The  modification  involves  either  scaling  by  a  func¬ 
tion  of  frequency  or  adding  a  function  of  frequency. 
This  method  is  iterative  and  can  accommodate 
simultaneously  the  additional  constraint  that  the 
peek  acceleration  of  the  synthesized  time  history 
has  a  pre-assigned  value. 

The  synthetic  record  has  been  represented  as  the 
product  of  a  modulating  envelope  and  a  sum  of 
harmonic  functions  [33].  The  following  equation 
was  used 

N 

ag(t)'m(t)  2  Ajsin(wjt)  (10) 

1-1 

The  frequencies  cuj  of  the  harmonic  functions  were 
selected  so  that  they  had  overlapping  half-power 
points  for  the  ratio  of  critical  damping  of  the  target 
spectrum.  The  number  N  of  these  frequencies  chosen 
was  based  on  the  band  of  frequencies  over  which 
the  target  spectrum  had  appreciable  values.  The 
modulating  envelope  m(t)  was  selected  by  using  the 
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time  variation  of  the  strength  of  actual  earthquakes 
such  as  the  1940  El  Centro  earthquake.  The  ampli¬ 
tudes  Aj  of  the  harmonic  functions  were  initially 
estimated  by  using  the  values  of  the  target  spectrum 
corresponding  to  the  frequencies  cjj.  The  values 
of  Aj  were  subsequently  scaled  by  the  ratio  of  the 
target  to  the  synthesized  spectrum  which  correspond¬ 
ed  to  (Oj. 

Two  other  aspects  of  accelerogram  synthesis  were 
considered  [33] .  One  deals  with  the  question  of 
existence  of  a  time  record  that  is  compatible  with 
any  arbitrary  response  spectrum;  in  fact,  one  spec¬ 
trum  does  not  have  a  compatible  time  history.  The 
other  aspect  has  to  do  with  the  simultaneous  simu¬ 
lation  of  two  uncorrelated  time  records. 

It  has  been  proposed  that  a  simple  sinusoid  with 
variable  frequency,  a  sine  sweep  earthquake,  be 
used  to  synthesize  a  very  short  accelerogram  with 
a  response  spectrum  matching  a  target  spectrum 
corresponding  to  a  much  longer  actual  earthquake 
[34] .  The  specific  form  of  the  synthesized  accelero¬ 
gram  is  given  by  the  equation 

ag(t)-AMsin[fl(t)]  (11) 

A(w)  is  a  function  of  frequency,  and  fl(t)  is  a  non¬ 
linear  function  of  time. 

This  approach  has  been  exemplified  by  simulating  a 
sine  sweep  accelerogram  that  is  compatible  with  the 
response  spectrum  of  a  specific  record  of  the  1940 
El  Centro  earthquake.  For  this  particular  problem 
6{x)  was  taken  equal  to  an  odd  cubic  function  of 
time.  The  amplitude  A(u)  was  defined  piecewise 
and  involved  a  linear  function  for  small  frequencies, 
a  constant  for  intermediate  frequencies,  and  the  cubic 
power  of  the  square  root  of  w  for  high  frequencies. 

Interestingly,  the  sine  sweep  earthquake  of  duration 
of  three  seconds  yielded  a  response  spectrum  that 
compares  quite  well  with  the  response  spectrum  of 
the  recorded  El  Centro  accelerogram,  which  lasts 
approximately  thirty  seconds.  Conceivably,  the 
capability  of  the  sine  sweep  accelerogram  to  quickly 
induce  large  responses  on  structural  systems,  could 
be  of  considerable  value  in  reducing  the  necessary 
computation  cost  of  time  domain  analyses  of  major 
structures.  Useful  discussions  pertaining  to  these 
techniques  and  to  the  stochastic  techniques  dis¬ 
cussed  in  the  next  section  are  available  [35] . 


Stochtttic  approach.  An  alternative  to  the  determin¬ 
istic  approach  to  synthesizing  spectrum  compatible 
accelerograms  is  the  stochastic  approach.  In  this 
approach  attention  is  giyen  to  two  different  but 
related  problems.  The  first  problem  has  to  do  with 
the  synthesis  of  a  record  that  is  a  realization  of  a 
stochastic  process  and  is  compatible  with  a  given 
deterministic  response  spectrum.  The  second  problem 
pertains  to  the  synthesis  of  a  stochastic  process  with 
a  probabilistically  specified  response  spectrum. 

As  far  as  the  first  problem  is  concerned,  a  method 
has  been  presented  [36]  to  synthesize  an  earthquake 
record  as  a  time-modulated  sum  of  harmonic  func¬ 
tions  with  random  phases  uniformly  distributed  in 
the  interval  (0,  2tr).  The  duration  Dg  of  the  accelero¬ 
gram  was  preselected,  and  the  acceleration  at  a  time 
t  was  computed  from  equation  (12). 

ag(t)  =  m(t)  2  AjCos  ( -  +^i  )  (12) 

i=1  \  Dq  / 

The  symbol  m(t)  signifies  a  deterministic  modulating 
envelope  of  the  form  [37] 

m(t)  =  j  1  ;  t,  <t<t,  (13) 

I  exp[-a(t-ta)]  ;  tj  <t<Do 

where  tj,  tj,  and  a  are  preselected  parameters.  The 
form  of  the  modulating  envelope  given  by  equation 
(1C  reflects  three  phases  of  the  strength  of  strong 
ground  shaking.  The  strength  of  the  ground  motion 
increases  rapidly  between  zero  and  ti,  remains 
constant  between  tj  and  ta,  and  decreases  expo¬ 
nentially  after  ta.  This  model  has  been  used  exten¬ 
sively  in  the  literature  in  connection  with  stochastic 
modeling  of  earthquakes. 

The  symbol  0  in  equation  (12)  signifies  a  random 
phase  uniformly  distributed  in  the  interyal  [0,  2tr]. 
For  the  purpose  of  generating  0j  several  available 
algorithms  can  be  used.  A  typical  example  has  been 
published  [38],  Values  from  the  target  spectrum 
corresponding  to  zero  damping  were  selected  as 
initial  estimates  of  the  amplitudes  Aj  of  the  har¬ 
monic  functions.  Final  values  of  the  amplitudes 
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were  selected  through  an  iterative  procedure  that 
involved  scaling  A|  by  the  ratio  of  the  target  over 
the  synthesized  spectrum  at  w  ■  Wj.  A  simiiar  ap¬ 
proach  that  does  not  invoive  use  of  the  modulating 
enveiope  m(t)  has  been  presented  [39] . 

Another  approach  invoives  a  combination  of  time 
domain  and  frequency  domain  techniques  (401. 
Attention  was  also  given  to  the  problem  of  synthe¬ 
sizing  an  acceierogram  that  is  simuitaneousiy  com¬ 
patible  with  a  design  spectrum  and  a  peak  acceiera- 
tion  value.  In  a  similar  approach  (41)  the  accelero¬ 
gram  was  represented  again  as  the  product  of  a 
modulating  envelope  and  a  sum  of  harmonic  func¬ 
tions  with  random  phases.  The  modulating  enveiope 
was  of  the  form  (42) 

m(t)-e“^^- e-Tt;0<^<7  (14) 

This  envelope  has  been  extensively  used  in  connec¬ 
tion  with  stochastic  modeiing  of  earthquakes.  The 
amplitudes  and  random  phases  of  the  harmonic 
components  are  determined  through  an  iterative 
procedure  and  by  relying  on  a  reiationship  which 
assures  that  the  spectrum  of  the  synthesized  record 
is  an  upper  bound  of  the  target  spectrum.  The  prob- 
iem  of  synthesizing  an  accelerogram  that  is  simui¬ 
taneousiy  compatibie  with  target  spectra  correspond¬ 
ing  to  two  different  damping  ratios  was  also  ad¬ 
dressed. 

As  far  as  the  second  problem  is  concerned,  reported 
solution  techniques  seek  to  determine  the  power 
sfiectrai  density  of  a  stochastic  process  that  is  com¬ 
patible,  in  a  certain  probabilistic  sense,  with  a  target 
response  spectrum.  The  power  spectrai  density  of  a 
stochastic  process  shows,  on  a  statistical  basis,  the 
distribution  of  power  versus  frequency;  it  reflects 
the  band  of  frequencies  that  appreciabiy  contribute 
to  the  power  of  the  process  and  quantifies  their 
relative  importance  (29) .  For  example,  the  mean 
square  value  of  a  stochastic  model  of  accelerograms 
ag(t)  is  given  by  the  equation 

<ag*|t)>-£-  Sg|«,t)d«  ;  (15) 

Soft)  is  the  power  spectrai  density  of  Sg(t). 

For  the  purpose  of  deducing  the  power  spectral 
density  from  a  target  spectrum,  exact  and  approxi¬ 
mate  soiutions  for  the  response  of  a  single-degree-of- 


freedom  structure  to  a  random  excitation  can  be 
used.  Approximate  solutions  for  determining  the 
probabiiity  distribution  of  the  maximum  of  the  ran¬ 
dom  structurai  response  over  a  certain  duration  of 
excitation  are  employed.  These  solutions  pertain 
either  to  first-passage  probiems  [23,  43-46]  or  to 
the  nrtaximum  of  a  statisticai  moment  of  a  struc¬ 
tural  response  parameter  [47-49].  Advantage  is 
often  taken  of  the  fact  that  design  spectra  are  usu¬ 
ally  specified  for  lightly  damped  (f«1)  structures. 

These  approaches  can  be  used  to  determine  the 
power  spectral  density  of  a  stochastic  process  for 
which  the  average  of  the  response  spectra  correspond¬ 
ing  to  its  reaiizations  matches  the  target  spectrum. 
A  more  general  criterion  can  also  be  satisfied  such 
that  a  preselected  fraction  of  the  reaiizations  of  the 
stochastic  process  yield  response  spectra  that  exceed 
the  target  spectrum  at  all  frequencies  of  interest,  in 
fact,  some  researchers  prefer  to  use  this  approach 
to  select  an  initial  approximation  of  an  accelerogram 
that  matches  a  deterministic  target  spectrum.  For 
example,  the  power  spectral  density  of  the  stochastic 
process  can  be  determined  so  that  the  median  of  the 
corresponding  population  of  response  spectra  approx¬ 
imates  the  target  spectrum.  A  single  accelerogram  can 
be  synthesized  that  is  compatibie  with  the  deter¬ 
mined  power  spectral  density  and  then  modified  so 
that  its  response  spectrum  matches  the  target  spec¬ 
trum. 

insofar  as  the  synthesis  of  an  accelerogram  that  is 
compatible  with  a  specified  two-sided  power  spectrai 
density  Sgicu.t)  is  concerned,  the  most  direct  ap¬ 
proach  is  tosed  on  the  equation 

8 

an(t)  *  £  2VS(u>i,t|Aw  coslwit+^i); 

i-1  (16) 


where  £  is  an  integer,  is  the  upper  iimit  of  the 
frequerKy  band  of  interest,  and  0;  are  random  phases 
uniformiy  distributed  in  the  interval  [0,2ir].  Other 
equivalent  versions  of  equation  (16)  can  also  be  used. 


CONCLUDING  REMARKS 

Methods  that  can  be  used  for  synthesizing  time 
records  compatible  with  specified  response-design 
spectra  have  been  reviewed.  The  two  basic  approaches 
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to  this  problem  are  deterministic  and  stochastic.  The 
deterministic  approach  is  based  on  a  reel  or  artificial 
record  the  spectrum  of  which  is,  in  some  quantita¬ 
tive  sense,  a  close  approximation  of  the  target  spec¬ 
trum.  This  record  is  subsequently  modified  using 
spectral  raising  or  suppressing  techniques.  The  sto¬ 
chastic  approach  is  based  on  determining  the  power 
spectral  density  of  a  process,  a  realization  of  which 
can  be  a  good  first  approximation  of  the  record 
sought  in  a  deterministic  formulation  of  the  problem. 
The  stochastic  approach  can  also  be  used  for  the  case 
in  which  a  deterministic  target  tpectrum  is  not 
specified;  rather,  a  process  is  sought  a  predetermined 
fraction  of  records  of  which  yield  response  spectra 
that  exceed  a  given  design  spectrum. 

This  reviewer  would  like  to  call  attention  to  two 
related  points  of  the  problem  of  synthesis  of  target 
response-design  spectrum  compatible  records.  First, 
it  seems  that  this  problem  has  not  been  addressed 
on  a  mathematically  rigorous  basis.  Apart  from  one 
notable  exception  [33]  little  concern  has  been  ex¬ 
pressed  about  the  existence  and  uniqueness,  in  any 
reasonable  sense,  of  a  time  history  record  that  is 
compatible  with  an  arbitrary  single  target  spectrum 
or  simultaneously  compatible  with  arbitrary  target 
spectra  corresponding  to  more  than  one  ratio  of 
critical  damping.  Second,  the  practicality  of  con¬ 
tinuing  to  specify  seismic  inputs  in  dynamic  analyses 
of  structural  systems  by  a  design  spectrum  is  ques¬ 
tioned.  The  concept  of  design  spectrum  has  been 
introduced  for  the  purpose  of  conducting  conve¬ 
niently  linear  dynamic  seismic  analyses  of  structures. 
In  a  sense  the  analyst  or  the  code  developer  that 
specifies  a  certain  design  spectrum  has  carried  out  in 
advance  some  of  the  computations  that  a  practitioner 
would  have  to  perform.  This  is  an  intelligent  ap¬ 
proach  to  a  linear  problem. 

However,  for  the  nonlinear  seismic  analyses  of 
modern  structures  that  have  become  feasible  with 
digital  computers  -  indeed  almost  mandatory  due  to 
cost  and  safety  considerations  --  the  concept  of  a 
design  spectrum  does  not  offer  any  advantage.  Thus, 
a  more  rational  and  reasonably  convenient  procedure 
for  specifying  expected  seismic  loads  should  be 
adopted,  a  procedure  that  is  applicable  for  both 
linear  and  nonlinear  analyses.  Either  the  time-history 
record  of  the  acceleration  or  the  corresponding 
Fourier  spectrum  could  be  used. 


Alternatively,  on  a  stochastic  basis  the  power  spectral 
density  of  the  ground  shaking  could  be  sftecified.  This 
approach  has  considerable  appeal  when  two  facts 
are  taken  into  consideration.  First,  records  compat¬ 
ible  with  a  specified  power  spectral  density  can  be 
readily  synthesized.  Second,  reliable  estimates  of  the 
statistics  of  elastic  and  inelastic  nonlinear  random 
seismic  responses  of  multi-degree-of-freedom  struc¬ 
tures  can  be  efficiently  computed  by  using  the 
technique  of  stochastic  linearization  [50] . 
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BOOK  REVIEWS 


IMPACT  DYNAMICS 

J.  Zukas,  T.  Nicholas,  H.F.  Swift,  L.B.  Greszuk, 
and  D.R.  Curran 

John  Wiley  and  Sons,  Inc.,  New  York,  NY 
1982,480  pp,  $47.50 


This  book  grew  out  of  a  short  course  on  the  subject 
of  impact  dynamics  initiated  by  the  authors  in  1979. 
The  book  is  divided  into  1 1  chapters.  Contributors 
include  the  five  authors  participating  in  the  lecture 
program;  two  of  them  contributed  more  than  75 
percent  of  the  text,  which  is  directed  toward  the 
practicing  engineer.  Both  experimental  and  analyti¬ 
cal  approaches  are  emphasized.  A  chapter  by  chapter 
summary  of  the  material  is  given  below. 

Chapter  1  presents  an  overview  of  one-dimensional 
stress  waves  In  solids.  A  range  of  loading  intensities 
that  can  be  classified  in  terms  of  specific  response 
regimes  is  considered.  The  regimes  are  the  purely 
elastic,  the  plastic  involving  large  deformations,  and 
the  hydrodynamic.  The  first  and  third  regimes  are 
discussed  in  Chapter  1;  discussion  of  the  second 
regime  is  deferred  to  Chapter  4. 

The  focus  of  Chapter  2  is  the  limitations  of  the 
elementary  analytical  approach.  Examples  include 
the  differences  between  liquid-solid  impacts,  fracture 
with  stress  waves,  and  the  dynamic  plastic  buckling 
of  long  bars.  The  material  is  highly  selective  but 
well  covered. 

Chapter  3  examines  damage  in  composites  at  low 
velocity  impacts.  It  does  not  address  the  composite 
impact  problem  jn  broad  terms  but  focuses  on  a 
narrower  problem  of  interest  to  the  author.  This  is 
unfortunate  due  to  the  technological  importance  of 
the  problem  area.  For  example,  no  definition  of  the 
scope  of  the  foreign-object  damage  problem  is  dis¬ 
cussed  nor  is  any  reference  made  to  the  number  of 
joint  industry/service/institutional  meetings  that  have 
addressed  this  matter. 


Chapter  4  deals  with  the  second  dynamic  response 
regime,  namely  the  elastic-plastic  area.  Analytical 
and  and  experimental  methods  are  discussed  for 
both  rate-independent  and  rate-dependent  theories. 
The  chapter  focuses  on  uniaxial  stress  wave  propaga¬ 
tion  in  long  bars  and  rods.  The  method  of  charac¬ 
teristics  is  used  as  a  mathematical  tool  in  solving  the 
governing  equations.  Difficulties  can  arise  in  mea¬ 
suring  dynamic  properties  from  uniaxial  stress  wave 
propagation  in  bars  and  rods;  thus,  analytical  and 
experimental  methods  involving  elastic-plastic  waves 
of  uniaxial  strain  using  impacted  flat  plate  specimens 
are  developed.  The  theories  are  compared,  and 
the  effects  of  stress  waves  in  other  geometries  such 
as  strings  and  beams  are  discussed. 

Chapter  5  presents  a  descriptive  overview  of  penetra¬ 
tion  and  perforation  problems  for  impacting  soiids. 
A  description  of  the  problem,  a  classification  of 
impact  response,  and  discussion  of  physical  phenom¬ 
ena  involved  during  the  penetration/perforation 
process  are  adequately  documented.  Thin,  inter¬ 
mediate,  and  semi-infinite  thickness  targets  are 
covered.  Appendices  address  parameters  associated 
with  the  ballistic  limit  and  impactor  stability. 

Chapter  6  discusses  the  subject  of  hypervelocity 
impact  mechanics;  the  problem  is  classified  by  target 
thickness.  Because  hypervelocity  impacts  produce 
shock  waves  in  both  the  impactor  and  target  mate¬ 
rials,  each  medium  can  be  considered  to  deform 
according  to  the  laws  of  fluid  mechanics.  The  first 
part  of  the  chapter  addresses  the  impact  issue  from 
a  scaling/parameterization  point  of  view;  penetra¬ 
tion/depth  ratios  are  presented.  The  last  part  of  the 
chapter  examines  the  equipment  needed  to  generate 
hypervelocity  launches,  including  multi-staged  gas 
guns,  explosive  projectors,  and  electrical  accelerators. 

Chapter  7  examines  camera  type  devices  for  studying 
dynamic  loading  events  associated  with  impact  and 
blast  loads.  Design  requirements  as-  well  as  camera 
types  are  reviewed.  Single-frame  cameras  including 
conventional,  spark  shadowgraph,  and  flash  radio¬ 
graph  as  well  as  other  special  techniques  are  de- 
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scribed.  Among  the  high-speed  motion  cameras 
discussed  are  the  rotating  prism,  rotating  mirror- 
drum,  spark,  and  electronic  tube  type.  Smear  and 
streak  type  cameras  are  included  for  completeness. 

Chapter  8  examines  dynamic  effects  over  a  regime 
in  which  wave  propagation  effects  can  be  considered 
either  in  a  simplistic  manner  or  ignored.  Thus,  this 
chapter  examines  situations  in  which  stress  and  strain 
averaging  are  considered  important.  The  split  Hopkin- 
son  pressure  bar  is  an  accepted  experimental  tool 
for  determining  high  strain  rate  material  effects. 
Methods  of  pressure  bar  testing  at  high  strain  rates 
in  compression,  tension,  and  shear  are  discussed  as 
are  modified  tests  that  extend  strain  rate  performance 
limits  beyond  usually  accepted  bounds.  Examples 
include  direct  impact  versions  of  the  pressure  bar/ 
specimen  interaction  and  the  use  of  such  modified 
specimens  as  notched  types.  Other  experimental 
techniques  for  quantifying  particular  dynamic  prop¬ 
erties  data,  including  Taylor  cylinder  tests,  expanding 
rings,  dynamic  shear,  and  bend  tests,  are  also  dis¬ 
cussed.  The  chapter  concludes  with  a  section  on 
constitutive  equation  modeling  to  describe  dynamic 
material  effects. 

Chapter  9  discusses  the  dynamic  fracture  of  mate¬ 
rials.  Both  the  classical  fracture  mechanics  approach 
associated  with  macroscopic  crack  growth  and  the 
microstatistical  approach  involving  microvoid  con¬ 
centration  and  size  distribution  functions  are  de¬ 
scribed.  The  chapter  emphasizes  the  second  approach; 
examples  and  applications  are  given  for  both  ductile 
and  brittle  materials.  An  expansion  of  this  chapter 
to  include  additional  material  applications  would 
be  welcome 

Chapters  10  and  11  discuss  computational  methods 
and  codes  that  describe  high  velocity  impact  phenom¬ 
ena.  Chapter  10  examines  the  computational  process, 
discretization  procedures,  and  mesh  descriptions 
necessary  to  formulate  numerical  solutions.  Applica¬ 
tions  to  problems  are  presented,  and  solution  limita¬ 
tions  are  defined. 

The  final  chapter  lists  the  various  codes  presently  in 
wide  use;  type,  overall  computational  limits,  and 
merit  are  given  for  each  code.  This  chapter  should 
be  useful  to  the  practicing  engineer  requiring  such 
information  to  solve  a  particular  problem. 


In  summary,  this  book  is  a  useful  reference  for  the 
practicing  engineer  who  requires  information  on  the 
subject  of  impact  dynamics.  Some  chapters  present 
a  more  comprehensive  overview  than  others  both  in 
treatment  of  material  and  citation  of  relevant  contri¬ 
butions.  Also,  as  is  true  with  any  book  of  more  than 
one  author,  an  ordered  alternative  organization  of 
the  individual  chapters  would  be  useful.  In  this  case 
Chapters  1,  2,  and  4  should  be  grouped  together 
followed  by  8,  6,  7,  5,  10,  and  11  and  finally  Chap¬ 
ters  9  and  3. 

R.L.  Sierakowski 
University  of  Florida 
Gainsville,  FL  3261 1 


TRENDS  IN  SOLID  MECHANICS 

J.F.  Besseling  and  A.M.A.  Van  der  Heijden,  editors 
Delft  University  Press,  Sijthoff  &  Noordhoff 
International,  The  Netherlands 
1960,  246  pp,  $45.00 

This  book  contains  the  proceedings  of  a  three-day 
symposium  at  the  Delft  University  of  Technology, 
The  Netherlands,  in  June,  1979.  The  symposium 
was  held  to  honor  Professor  W.T.  Koiter  on  his  65th 
birthday.  Thirteen  invited  speakers  prominent  in  their 
fields  presented  the  state  of  the  art  of  a  number  of 
topics  in  the  area  of  solid  mechanics.  These  include 
elastic  stability  and  theory  of  plasticity,  nonlinear 
shell  theory  and  nonlinear  vibrations,  reliability  of 
structures,  thermo-mechanics,  and  mathematical  and 
finite  element  methods.  The  book  begins  with  a 
biographical  note  and  a  list  of  publications  of  Pro¬ 
fessor  Koiter.  A  brief  review  of  the  13  papers  follows. 

1.  "Elastic  Wave  Propagation  Problems  in  Non¬ 
destructive  Evaluation"  by  J.D.  Achenbach. 
The  integral  equations  governing  the  crack¬ 
opening  displacements  for  both  interior  and 
surface  breaking  cracks  are  derived.  These 
equations  are  solved  numerically  for  specific 
geometries.  The  solution  for  the  amplitude- 
spectrum  is  compared  with  the  experimental 
results  for  longitudinal  diffracted  waves. 

2.  "Continuum  Thermo-Mechanics"  by  B.  Becker. 
This  paper  is  related  to  the  classical  theory  of 
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Caratheodory  and  Born.  It  deals  with  the  local 
equilibrium  and  Irreversible  processes  in  con¬ 
tinuum  mechanics.  Gibbs'  relation  of  maximum 
entropy  principle,  visco-elasticity,  and  creep 
are  described. 

3.  "Finite  Element  Methods"  by  J.F.  Besseling. 
Finite  element  methods  are  reviewed  with 
reference  to  linear  structural  mechanics.  The 
paper  includes  solution  procedures,  the  principles 
of  virtual  work  and  virtual  heat,  spatial  finite 
element  equations,  the  stabilit''  of  structures, 
and  kinematics  of  mechanisms. 

4.  "Reliability  of  Structures"  by  V.V.  Bolotin. 
Professor  Bolotin  presents  a  survey  of  the  general 
concepts  and  methods  of  the  theory  of  structural 
reliability.  The  survey  outlines  stochastic  models 
of  structural  failure,  methods  of  evaluating  reli¬ 
ability  and  longevity  factors,  and  prediction  of 
individual  reliability  and  life  factors. 

5.  "Buckling:  Progress  and  Challenge"  by  B.  Budi- 
ansky  and  J.W.  Hutchinson.  The  authors  discuss 
the  general  theory  of  elastic  buckling.  The  paper 
describes  the  influence  of  the  early  work  of 
Koiter  on  the  development  of  the  theory  of 
buckling.  In  that  regard  the  authors  mention  that 
"the  general  theory  of  elastic  buckling  and 
post-buckling  behavior  was  presented  by  Koiter 
in  his  1945  Ph.D.  thesis.  After  a  dormant  period 
of  over  fifteen  years  the  basic  ideas  of  theory 
started  to  become  widely  known,  and  by  now 
have  become  the  subject  of  numerous  alternative 
(but  essentially  equivalent)  expositions."  The 
paper  indicates  the  importance  of  considering 
the  bifurcation  modes  interaction  because  opti¬ 
mum  design  tends  to  produce  structures  having 
nearly  equal  resistances  to  more  than  one  mode 
of  failure.  The  plastic  buckling  associated  with 
bifurcation  in  the  plastic  range,  post-bifurca¬ 
tion  behavior,  and  imperfection  sensitivity  are 
reviewed.  The  paper  concludes  with  some  obser¬ 
vations  on  such  related  topics  as  optimum  design, 
stochastic  buckling,  and  the  general  stability 
theory. 

6.  "Nonlinear  Vibration"  by  C.  Hayashi.  The 
author  describes  forced  oscillatory  systems  with 
one  and  two  degrees  of  freedom.  The  stability 
of  periodic  solutions  is  analyzed  using  Hill's 


equation  and  Floquet's  theorem.  Although  solid 
mechanics  is  the  main  theme  of  the  symposium. 
Professor  Hayashi  demonstrates  his  nonlinear 
analysis  with  the  aid  of  electric  circuits  with  a 
saturated  inductance  following  the  same  lines  of 
thought  of  his  book.  He  then  outlines  the  rela¬ 
tionship  between  the  initial  condition  and  the 
resulting  response  by  considering  the  transient 
state  of  oscillation  before  it  settles  into  the 
steady  state. 

Hayashi  employed  two  methods  to  obtain  the 
response  curves.  The  first  is  the  graphical  solu¬ 
tion  of  integral  curves  in  the  state  plane;  the 
second  utilizes  a  mapping  procedure  based  on 
the  transformation  theory  of  differential  equa¬ 
tions. 

7.  "Developments  in  the  Mathematical  Theory  of 
Plasticity"  by  H.G.  Hopkins.  This  paper  deals 
with  the  mathematical  theory  of  plasticity  for 
cases  involving  either  two  space  variables  (quasi¬ 
static  problems)  or  one  space  variable  and  time 
(dynamic  problems). 

8.  "Models  for  High  Temperature  Fracture"  by 
F.A.  Leckie.  The  author  describes  possible 
mechanisms  that  influence  the  growth  of  cracks 
in  metals  operating  at  temperatures  high  enough 
for  time-dependent  effects  to  be  important.  The 
author  suggests  that  in  some  situations  the  life 
of  the  component  is  dictated  by  considerations 
of  continuum  damage  mechanics;  in  others  it  is 
dominated  by  the  growth  of  cracks. 

9.  "Some  Mathematical  Problems  Connected  with 
Solid  Mechanics"  by  J.L.  Lions.  The  author 
outlines  two  abstract  methods  based  on  func¬ 
tional  analysis.  These  methods  are  the  varia¬ 
tional  in  equalities  and  the  asymptotic  expan¬ 
sion  for  periodic  structures.  Tiiey  are  applied 
to  the  classical  obstacle  problem,  theory  of 
plasticity,  and  perforated  materials. 

10.  "Variational  Methods  in  Optimization  of  Struc¬ 
tures"  by  F.  Niordson  and  N.  Olhoff.  The 
authors  analyze  the  existence  of  solutions  as 
related  to  the  actual  formulation  of  the  prob¬ 
lem.  This  requires  the  study  of  continuity, 
singularities,  jump-conditions,  and  bimodaiity. 
The  paper  introduces  an  approach  to  optimiza- 
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tion  of  reinforced  structures  using  a  smear-out 
proceu. 

11.  "On  the  Construction  of  Models  of  Continue 
Interacting  with  an  Electromagnetic  Field"  by 
L.l.  Sedov  and  A.G.  Tsypkin.  For  a  continuous 
medium  in  the  presence  of  interacting  material 
bodies  and  an  electromagnetic  field  -  with 
allowances  for  electric  currents,  polarization, 
and  magnetization  ••  the  authors  describe  a 
general  theory  for  constructing  a  mathematical 
model.  The  authors  show  that  the  basic  vari¬ 
ational  equation  for  actual  phenomena  locally 
reduces  to  the  first  and  second  laws  of  thermo¬ 
dynamics. 

12.  "Special  Cases  of  the  Nonlinear  Shell  Equation" 
by  J.G.  Simmonds.  The  author  shows  that  the 
inclusion  of  strain  measures  and  stress-strain 
relations  in  the  shell  equations  of  motion  leads 
to  various  forms  of  nonlinearities.  The  Von 
Karman  equation  is  extended  to  plates  under¬ 
going  arbitrarily  large  rotations. 

13.  "Some  Recent  Advances  in  the  Application  of 
Nonlinear  Elastostatics  to  Singular  Problems"  by 
E.  Sternberg.  This  survey  paper  outlines  two 
recent  studies  pertaining  to  singular  problems 
in  the  finite  equilibrium  theory  of  elastic  solids. 
Such  singular  problems  are  the  locally  unbound¬ 
ed  and  discontinuous  deformation  gradients. 

The  book  ends  with  an  interesting  lecture  by  Pro¬ 
fessor  Koiter  entitled  "Forty  Years  in  Retrospect, 
the  Bitter  and  the  Sweet."  It  is  the  story  of  his 
scientific  struggles  and  successes  over  the  40  years 
of  his  professional  life. 

R.A.  Ibrahim 
Department  of  Mechanical  Engineering 
Texas  Tech  University 
Box  4289 
Lubbock,  TX  79409 


VIBRATION  IN  POWER  PLANT 
PIPING  AND  EOUIPMENT 

R.C.  lotti  and  M.D.  Bernstein,  editors 
ASME  Publ.  H00192,  New  York,  NY 
1981,57  pp 


As  stated  by  the  editors  "The  object  of  this  sympo¬ 
sium  is  to  provide  a  forum  for  the  exchange  of 
information  and  to  contribute  to  the  state  of  the 
art  of  the  design  against  vibration  including  its 
proper  assessment.”  This  short  volume  consists  of 
eight  papers  packed  into  59  pages.  The  first  paper 
extends  previous  work  on  vibration  of  straight  heat 
exchanger  tubes  aimed  at  developing  a  method  for 
determining  the  natural  frequencies  of  V-tubes  on 
multiple  supports.  The  second  paper  reports  test 
results  of  curved  tube  arrays  in  order  to  assess  the 
effect  of  flow-induced  vibration.  The  critical  flow 
velocity  for  onset  of  fluidelastic  instability  of  a 
straight  tube  array  can  be  employed  in  a  conservative 
sense  for  a  comparable  curved  tube  array.  The  third 
paper  describes  a  comprehensive  analytical  procedure 
for  designing  piping  systems  subjected  to  vibratory 
motion.  This  highly  theoretical  and  mathematical 
paper  is  worth  studying  for  its  possible  influence 
on  piping  dynamics. 

The  fourth  paper,  although  brief,  proposes  a  way  to 
optimize  a  piping  system  layout  in  order  to  minimize 
vibration.  The  fifth  paper  presents  a  simple  method 
that  the  designer  can  use  to  modify  piping  system 
configurations  found  to  be  unacceptable  in  test  or 
analysis. 

The  sixth  ard  companion  seventh  paper  are  an  elab¬ 
orate  treatment  of  systematic  procedures  used  in 
acceptance  criteria  for  piping  vibration  monitoring 
tests  required  in  nuclear  plants.  Based  upon  this 
analysis,  the  ASME  draft  standard  is  conservative. 
The  companion  paper  proposes  a  complete  test 
program  that  could  be  performed  in  an  operating 
nuclear  power  plant.  This  program  provides  a  proper 
perspective  of  what  a  good  test  program  should  con¬ 
tain. 

The  final  paper  analyzes  the  effects  of  transient 
load,  in  particular,  the  loss-of -coolant  (LOCA).  The 
state  of  the  art  is  not  fully  developed  in  this  area. 
The  lack  of  experimental  data  and  insufficient 
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analytical  procaduret  Impoie  a  larga  coat  raquira* 
ment  in  terms  of  computer  roiourcei 

In  summary,  this  was  a  good  symposium,  it  empha¬ 
sizes  deficiencies  in  understanding  transient  phenom¬ 
ena  and  the  best  way  to  solve  them.  The  reviewer 
would  have  liked  more  papers  on  oomputationat 
efforts  and,  if  possible,  computer  programs.  In 
addition,  the  reviewer  would  have  preferred  n[K>re 
papers  on  the  dynamic  anaiysis  of  power  plant 
equipment  other  than  the  piping  aspect.  The  re¬ 


viewer  further  baiiaves  that  we  have  cornea  long  way 
toward  understanding  the  role  of  dynamics  on  power 
plant  design,  but  thare  is  still  a  long  way  to  go.  We 
require  additional  effort  to  unde.  $tand  the  physics 
and  experimentation  necessary  in  the  dynamics  of 
power  plant  design. 

H.  Saunders 
General  Electric  Company 
Buiiding  41 ,  Room  307 
Schenectady,  NY  12345 


APRIL 


SHORT  COURSES 


DESIGN  OPTIMIZATION  INSTITUTE 

Dates:  April  11-15, 1983 

Place:  Tucson,  Arizona 

Objective:  The  purpose  of  this  course  is  to  provide 
engineering  designers  with  an  understanding  of  the 
optimal  design  process,  exposure  to  necessary  theo¬ 
retical  concepts  and  to  demonstrite  application  with 
specific  engineering  examples.  In  addition  extensive 
comparative  results  will  be  given  which  will  allow  a 
designer  to  choose  a  particular  code  implementation. 
The  course  is  intended  to  serve  practicing  design 
engineers  and  is  specifically  directed  toward  those 
who  have  not  had  previous  training  in  optimization, 
but  are  familiar  with  the  engineering  design  process. 

Contact:  Special  Professional  Education,  College  of 
Engineering,  Harvill  Bldg.,  Room  237,  University  of 
Arizona,  Tucson,  AZ  85721  •  (602)  626-3054. 

9TH  ANNUAL  RELIABILFTY  TESTING  INSTI¬ 
TUTE 

Dates:  April  18-22, 1983 

Place:  Tucson,  Arizona 

Objective:  This  institute  will  cover  reliability  testing 

concepts,  the  determination  of  the  failure  rate,  the 

distribution  of  the  times-to-failure,  and  the  reliability 
of  components  and  equipment;  the  applications  of 
the  Weibull  distribution  to  reliability;  small  sample 
size,  low  cost,  short  duration  reliability  tests;  non- 
parametric  testing;  sequential  testing,  and  Bayesian 
testing. 

Contact:  Special  Professional  Education,  College  of 

Engineering,  Harvill  Bldg.,  Room  237,  University  of 
Arizona,  Tucson,  AZ  87521  -  (602)  676-3054. 

DYNAMIC  BALANCING  SCMINAR/WORKSIIOP 

Dates:  April  27-28, 1983 

Place;  Columbus,  Ohio 

Objective:  Balancing  experts  will  contribute  a  serins 

of  lectures  on  field  balancing  and  balancing  machines. 


Subjects  include:  field  balancing  methods;  single-, 
two-,  and  multi-plane  balancing  techniques;  balancing 
tolerances  and  correction  methods.  The  latest  in-place 
balancing  tecnniques  will  be  demonstrated  and  used 
in  the  workshops.  Balancing  machines  equipped  with 
microprocessor  instrumentation  will  also  be  demon¬ 
strated  in  the  workshop  sessions,  where  each  student 
will  be  involved  in  hands-on  problem-solving  using 
actual  armatures,  pump  impellers,  turbine  wheels, 
etc,  with  e  nphasis  on  reducing  costs  and  improving 
quality  in  balancing  operations. 

Contact:  R.E.  Ellis,  IRD  Mechanalysis,  Inc.,  6150 

Huntley  Road,  Columbus,  OH  43229  -  (614)  885- 
5376. 

MAY 

COMPUTER  SIMULATION  OF  HIGH  VELOCITY 
IMPACT 

Dates;  May  10-13,  1983 

Place;  Baltimore,  Maryland 

Objective;  This  is  an  intensive  short  course  dealing 

with  material  behavior  under  short  duration  loading, 
numerical  methods  for  impact  and  penetration 
problems,  a  survey  of  two-  and  three-dimensional 
computer  codes  for  impact  and  penetration  studies 
as  well  as  graphics  packages  for  computational  mesh 
generation  and  data  analysis.  Numerous  applications 
involving  impact,  penetration  and  material  failure 
under  intense,  short-duration  loading  will  be  pre¬ 
sented  to  illustrate  considerations  essential  for  simu¬ 
lation  of  physical  phenomena. 

Contact:  Dr.  J.A.  Zukas,  Course  Coordinator, 
Computational  Mechanics  Associates,  P.C.  Box 
11314,  Baltimore,  MD  21239  -  (301)  435-141 1. 

MULTICRITERION  DECISION  MAKING:  COM¬ 
PUTER  METHODS  AND  ENGINEERING  APPLI¬ 
CATIONS 

Dates:  May  17-25,  1983 

Place:  Tucson,  Arizona 
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Objective:  This  course  will  demonstrate  how  to 
account  for  the  multicriterion  nature  of  decision 
and  management  problems  in  industrial,  systems, 
mining,  environmental,  and  civil  engineering,  A 
precise  definition  of  system  decision  problems  will 
be  given  and  selected  techniques  presented  and 
illustrated  by  examples.  Real-world  case  studies 
and  areas  of  potential  applications  will  be  discussed. 
Workshops  will  be  held  using  own  decision  problems 
and  demonstrating  computer  programs  to  perform 
analyses. 

Contact;  Special  Professional  Education,  College  of 
Engineering,  Harvill  Bldg.,  Room  237,  University  of 
Arizona,  Tucson.  AZ  85721  -  (602)  626-3054. 

ROTOR  DYNAMICS 

Dates;  May  23-27, 1983 

Place:  Syria,  Virginia 

Objective:  The  role  of  rotor/bearing  technology  in 
the  design,  development  and  diagnostics  of  industrial 
machinery  will  be  elaborated.  The  fundamental?  of 
rotor  dynamics;  fluid-film  bearings;  and  measure¬ 
ment,  analytical,  and  computational  techniques  will 
be  presented.  The  computation  and  measurement 
of  critical  speeds  vibration  response,  and  stability  of 
rotor/bearing  systems  will  be  discussed  in  detail. 
Finite  elements  and  transfer  matrix  modeling  wili 
be  related  to  computation  on  mainframe  computers, 
minicomputers,  and  microprocessors.  Modeling  and 
computation  of  transient  rotor  behavior  and  non¬ 
linear  fluid-film  bearing  behavior  will  be  described. 
Sessions  will  be  devoted  to  flexible  rotor  balancing 
including  turbogenerator  rotors,  bow  behavior, 
squeeze-film  dampers  for  turbomachinery,  advanced 
concepts  in  troubleshooting  and  instrumentation, 
and  case  histories  involving  the  power  and  petro¬ 
chemical  industries. 

Contact;  Dr.  Ronald  L.  Eshleman,  Vibration  Insti¬ 
tute,  101  W.  55th  St,,  Suite  206,  Clarendon  Hills,  IL 
60514-1312)  654-2254. 

JUNE 

VIBRATION  AND  SHOCK  SURVIVABILITY, 
TESTING,  MEASUREMENT,  ANALYSIS,  AND 
CALIBRATION 

Dates;  June  6-10, 1983 

Place:  Santa  Barbara,  California 


Dates:  August  22-26,  1963 

Place:  Santa  Barbara,  California 

Objective.  Topics  to  be  covered  are  resonance  and 
fragility  phenomena,  and  environmental  vibration  and 
shock  measurement  and  analysis;  also  vibration  and 
shock  environmental  testing  to  prove  survivability. 
This  course  will  concentrate  upon  equipments  and 
techniques,  rather  than  upon  mathematics  and 
theory. 

Contact:  Wayne  Tustin,  22  East  Los  Olivos  St., 
Santa  Barbara,  CA  93105-  (605)  662-7171. 


MECHANICS  OF  HEAVY-DUTY  TRUCKS  AND 
TRUCK  COMBINATIONS 

Dates;  June  13-17, 1983 

Place:  Ann  Arbor,  Michigan 

Objective:  This  course  describes  the  physics  of 
heavy-truck  components  in  terms  of  how  these  com¬ 
ponents  determine  the  braking,  steering,  and  riding 
performance  of  the  total  vehicle.  Covers  analytical 
methods,  parameter  measurement  procedures,  and 
test  procedures,  useful  for  performance  analysis, 
prediction  and  design. 

Contact:  Continuing  Engineering  Education,  300 
300  Chrysler  Center,  North  Campus,  The  University 
of  Michigan,  Ann  Arbor,  Ml  48109  -  (313)  764-8490. 


MACHINERY  VIBRATION  ANALYSIS 

Dates:  June  14-17, 1983 

Place:  Nashville,  Tennessee 

Dates:  Augut  16-19, 1983 

Place:  New  Orleans,  Louisiana 

Dates:  November  15-18,  1983 

Piece:  Chicago,  illinois 

Objective:  In  this  four-day  course  on  practical 
machinery  vibration  analysis,  savings  in  production 
losses  and  equipment  costs  through  vibration  analysis 
and  correction  will  be  stressed.  Techniques  will  be 
reviewed  along  with  exampies  and  case  histories 
to  illustrate  their  use.  Demonstrations  of  measure¬ 
ment  and  analysis  equipment  will  be  conducted 
during  the  course.  The  course  will  include  lectures 
on  test  equipment  selection  and  use,  vibration  mea¬ 
surement  and  analysis  including  the  latest  informa¬ 
tion  on  spectral  analysis,  balancing,  alignment,  iso¬ 
lation,  and  damping.  Piant  predictive  maintenance 
programs,  monitoring  equipment  and  programs,  and 
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equipment  evaluation  are  topici  Included.  Specific 
component!  and  equipment  covered  In  the  lecture! 
Include  gear!,  bearing!  (fluid  film  and  antifriction), 
ahaft!,  coupling!,  motor!,  turbine!,  englnea,  pumpa, 
compreaeora,  fluid  drlvea,  gearboxea,  and  alow-apeed 
paper  roll!. 

Contact;  Dr.  Ronald  L.  Eahleman,  Vibration  tnatl- 
tute,  101  W.  55th  St.,  Suite  206,  Clarendon  Hllta,  IL 
60514-1312)  654-2254. 


VIBRATION  DAMPING 

Oates:  June  19-22, 1983 

Place;  Dayton,  Ohio 


Objective;  The  utilization  of  the  vibration  damping 
propertiea  of  viacoelaatic  material!  to  reduce  struc¬ 
tural  vibration  and  noise  has  become  well  developed 
and  aucceaafully  demonstrated  in  recent  years.  The 
course  is  intended  to  give  the  participant  an  under- 
aianding  of  the  principles  of  vibration  damping 
necessary  for  the  successful  application  of  this 
technology.  Topics  included  are:  damping  funda¬ 
mentals,  damping  behavior  of  materials,  response 
measurements  of  damped  systems,  layered  damping 
treatments,  tuned  dampers,  finite  element  techniques, 
case  histories,  and  problem  solving  sessions. 

Contact:  Michael  L.  Drake,  Kettering  Laboratory 
104,  300  College  Park  Avenue,  Dayton  OH  45469  - 
(513)  229-2644. 


PREVIEWS  OF  MEETINGS 


12TH  TRANSDUCER  WORKSHOP 
Jme  7-9. 1963 
CoecM  Bcadi,  Florida 


The  12th  Transducer  Workshop  is  scheduled  for 
June  7-9,  1983.  The  workshop  will  be  held  at  the 
Holiday  Inn,  Melbourne  Oceanfront  near  Cocoa 
Beach,  Florida.  A  list  of  the  technical  presentations 
is  shown  below.  A  tour  of  the  Kennedy  Space  Center 
has  also  been  arranged.  The  final  workshop  program 
with  registration  information  and  forms  will  be  avail¬ 
able  the  first  week  of  April,  1983. 

For  additional  information  contact:  William  D. 
Anderson,  Chairman,  Vehicular  Instrumentation/ 
Transducer  Committee,  TG/RCC,  Technical  Support 
Directorate,  Naval  Air  Test  Center,  Patuxent  River, 
Maryland  20670 


TECHNICAL  SESSIONS 
Session  1 :  Transducer  Systems 

•  "Measurements  on  and  with  Non-linear  Systems 
-  Problems  and  Approaches,"  Peter  K.  Stein, 
Stein  Engineering  Services 

•  "Drift  Prediction  for  a  Roll-Stabilized  Inertial 
Measurement  System,"  Vesta  I.  Bateman, 
Sandia  National  Laboratories 

•  "Performance  Evaluation  of  Sensors,"  Paul  S. 
Lederer,  Wilcoxon  Research 

•  "Test  and  Evaluation  of  Radioactively  Con¬ 
taminated  Transducers  and  Transmitters,"  R.C. 
Strahm,  EG&G  Idaho,  Inc. 

•  "Testing  Techniques  Involved  in  the  Develop¬ 
ment  of  High  Shock  Acceleration  Sensors," 
Bob  Sill,  Endevco  Corporation 


Session  2:  Temperature,  Displacement  and  Velocity 

•  "A  High  Accuracy  Temperature  Measurement 
on  a  Diagnostic  Canister  for  the  Nevada  Test 
Site,"  Donald  Gerigh,  Lawrence  Livermore 
National  Laboratory 

•  "A  New  Application  of  Proximity  Probe  Mea¬ 
surement  on  Rolling  Element  Bearings,"  Tom 
McGauvran,  Bentley,  Nevada 

•  "Space  Shuttle  Main  Engine  Turbopump 
Transducer,"  Tom  J.  Peterson,  Rockwell/ 
Rocketdyne 

•  "Airaaft  Displacement  Off  the  Bow,"  Terry 
A.  Col  lorn.  Naval  Air  Test  Center 

•  "An  Angular  Velocimeter  for  Aerospace 
Applications,"  Dr.  P.W.  Whaley,  University 
of  Nebraska  -  Lincoln 

•  "An  Extended  Range  Penbulous  Velocity 
Gage,"  Laurence  Starrh,  Lawrence  Livermore 
National  Laboratory  and  Roger  Noyes,  EG&G 
Inc. 

Session  3:  Pressure 

•  "Difficulties  Encountered  in  Measuring  Small 
Differential  Pressures  at  High  Reference  Pres¬ 
sures,"  Richard  T.  Hasbrouck,  Lawrence  Liver¬ 
more  National  Laboratory 

•  "Weapon  Chamber  Pressure  Measurement," 
W.  Scott  Walton,  U.S.  Army  Aberdeen  Proving 
Ground 
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•  "Soil  Pore  Get  Pretiure  Meeiurementi  at  the 
Nevada  Test  Site,"  Lae  Davies,  Roger  Noyes, 
John  Kalinowski  and  Ted  Stubbs,  EG&G,  Inc. 

•  "Temperature  Compensation  and  Shunt  Cali¬ 
bration  of  Semiconductor  Pressure  Trans¬ 
ducers,"  Joseph  R.  Mallon,  Jr.,  Kulite  Semi¬ 
conductor  Products,  Inc. 

•  "Applications  of  the  Small  Body  Pressure 
Transducer,"  Robert  E.  George,  Ames  Re¬ 
search  Center 

•  "Precise  Hydraulically  Operated  100,000  lb. 
Force  Transfer  Standard,"  Vern  E.  Bean  and 
B.E.  Welch,  National  Bureau  of  Standards 

Session  4:  Manufacturers  Panel 

•  Eight  selected  transducer  manufacturers  will 
discuss  their  latest  products  and  answer  ques¬ 
tions. 


Session  5:  Vibration  and  Shock 

•  "A  Systems  Approach  to  Measuring  Short 
Duration  Accelerstion  Transients,"  Fred  Schet- 
by,  Ssndia  National  Laboratories 

•  "Calibration  of  Vibration  Pickups  at  High 
Frequencies,"  B.F.  Payne,  National  Bureau 
of  Standards 

•  "Shock  Isolated  Accelerometer,"  Mark  Groethe 
and  Ed  Day,  S-Cubed 

•  "High-G  Calibration  of  Accelerometers  -  An 
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MECHANICAL  SYSTEMS 


ROTATING  MACHINES 

(Also  IM  Noi  480, 401 , 558, 622, 656, 650) 


83430 

FractioMl-Frequency  Rotor  Motion  Due  to  Noneym* 
metric  Qeannee  Effect! 

D.W.  Childs 

Texas  A&M  (Jniv.,  College  Station,  TX  77843,  J. 
Engrg.  Power,  Trans.  ASME,  IM  (3),  pp  533-541 
(July  1982)  9  figs,  8  refs 

Kty  Words:  Rotors,  Subsynchro  nous  vibration,  Whiriing, 
Perimetric  excitation 

Analysis  based  on  the  Jeffcott  model  is  presented  to  explain 
1/2  n>eed  and  1/3  spaed  whirling  motion  occurring  in  rotors 
which  are  subiect  to  periodic  normal-loose  or  normal-tight 
radial  stiff  nan  variationi.  The  normal-loose  stiff  ness  variation 
results  due  to  bearing-clearance  affects,  while  normal-tight 
stiff neu  variations  result  from  rubbing  over  e  portion  of  a 
rotor's  orbit.  A  linear  parametric-excitation  snelysis  demon¬ 
strates  that  during  a  normal-tight  rubbing  condition.  Cou¬ 
lomb  damping  significantly  widens  the  potential  range  of 
unstable  speeds. 


83431 

A  Study  of  the  Modal  Truncation  Error  in  the  Com¬ 
ponent  Mode  Amdyaiaof  a  Dual-Rotor  Syatem 

D.F.  Li  and  E.J.  Gunter 

Univ.  of  Virginia,  Charlottesville,  VA  22901,  J. 
Engrg.  Power,  Trans.  ASME,  W  (3),  pp  525-532 
(July  1982)  1 1  figs,  4  tables,  1 7  refs 

Key  Words:  Rotors,  Modal  analysis.  Modal  truncation.  Com¬ 
ponent  mode  synthesis 

In  the  contponent  mode  synthesis  method,  the  equation  of 
motion  in  the  generalized  coordinates  is  built  upon  the 
undamped  eigenvalue  data  of  the  component  structures. 
Error  is  inevitable  when  truncated  modes  ere  used.  Two 
model  truncation  schemes  were  evaluated  with  regard  to  the 
critical  mead,  stability,  and  unbalance  response  of  a  two- 
spool  gas  turbine  engine.  The  numbers  of  modes  required 
to  yield  acceptable  accuracy  in  these  cases  were  determined. 
Guidelines  for  modal  truncation  ware  derivad  from  these 
results. 


83432 

Component  Mode  Synthena  of  Lniiie  Rotor  Syatema 

D.F.  Li  and  E.J.  Gunter 

Univ.  of  Virginia,  Charlottesville,  VA  22901,  J. 
Engrg.  Power,  Trans.  ASME,  (3),  pp  552-560 
(July  1982)  8  figs,  14  refs 

Key  Words:  Rotors,  Component  mode  synthesis.  Modal 
synthesis 

A  schema  Is  presented  for  calculating  the  vibrations  of  large 
multi-component  flexible  rotor  systems  based  on  the  compo¬ 
nent  mode  synthesis  method.  It  it  shown  that,  by  a  modal 
expansion  of  the  elastic  interconnecting  elements,  the  system 
modal  aquation  can  be  conveniently  constructed  from  the 
undamped  eigen  rapresemationt  of  the  component  sub¬ 
systems.  The  capability  of  the  component  mode  method  It 
demonstrated  in  two  exemplet:  a  transient  simulation  of  a 
two-spool  gat  turbine  engine  equipped  with  a  squeeze-film 
damper;  and  an  unbalance  response  analysis  of  the  Space 
Shuttle  Main  Engine  oxygen  turbopump  in  which  the  dynam¬ 
ics  of  the  rotor  and  the  housing  are  both  considered. 


83433 

Vibri-iion  Detection  of  a  Tranaverae  Crack  in  a 
Rotatiikj  Machine  Shaft 

J.C.  Sol 

Canada  Inst,  for  Scientific  and  Tech.  Information, 
Ottawa,  Ontario,  Canada,  Rept.  No.  ISSN-0077- 
5606,  NRC/CNR-TT-2018, 16  pp  (1982) 

N82-27763 

Key  Words:  Shafts,  Creek  detection.  Monitoring  techniques 

The  vibrational  effects  of  e  crack  are  reviewed  using  simple 
theoretical  models,  and  detection  criteria  for  horizontal  axle 
machines  are  defined.  These  criteria  are  compared  with 
experimental  results  obtained  using  a  smell  scale  model  and 
from  a  real  machine.  Monitoring  techniques  developed 
eaiecially  to  detect  defects  of  this  type  in  turboalternators 
are  presented. 


83434 

On  the  Shaft  End  Torque  and  the  Unatable  Vibra- 
tiona  of  an  Aaymmetrkal  Shaft  Carrying  an  Aaym- 
metrical  Rotor 

H.  Ota  and  K.  Mizutani 


43 


Nagoya  Univ.,  Chikusa-ku,  Nagoya,  464,  Japan, 
Bull.  JSME,  25  (208),  pp  1574-1581  (Oct  1982) 
8  figs,  10  refs 

Kty  Words:  Shafts,  Whirling 

In  a  rotating  asymmatrlcal  shaft  carrying  an  asymmatrleal 
rotor,  thara  occur  two  typas  of  unstabla  raglons.  Thasa 
unstabla  raglons  changa  with  tha  orientation  angle  {' batwaan 
the  Inequality  of  shaft  stiffness  and  that  of  rotor  Inartia. 
Tha  conditions  under  which  unstabla  vibrations  occur  Just 
as  Input  energy  Into  tha  rotating  shaft  system  tands  to  In¬ 
crease  tha  whirling  amplltudat  of  tha  shaft,  can  ba  clearly 
aseartalnad. 


8343S 

An  ExperiRMBUl  Study  of  Rotor-Filter  Pump  Perfor- 
inaiice 

K.M.  Marshek,  M.R.  Naji,  and  G.C.  Andries 
Univ.  of  Texas  at  Austin,  TX  78712,  J.  Energy 
Resources  Tech.,  Trans.  ASME,  1Q4  (3),  pp  259-268 
(Sept  1982)  32  figs,  2  tables,  10  refs 

Kay  Words:  Pumps,  Pulse  excitation 

Tha  parforrTMnca  of  a  rotor-f liter  pump  ware  studied  axparh 
mentally.  To  develop  an  undarstandlng  of  pump  perfor- 
manca,  and  In  particular  to  discern  tha  machanlan  of  hy¬ 
draulic  pulsing,  flow  visualization  In  tha  rotor,  vibration 
analyses  of  tha  pump,  frequency  analysis  of  tha  pump 
hydraulic  prassura  pulsation,  and  analyses  of  flow  charac¬ 
teristics  for  diffarant  pick-up  tubas  In  combination  with 
different  Impallart  and  cover  plates  wars  conducted. 


RECIPROCATING  MACHINES 

(Sm  No.  507) 


POWER  TRANSMISSION  SYSTEMS 

(See  No.  658) 


METAL  WORKING  AND  FORMING 


83-436 

Dyuamie  Prooeases  during  Contour-Receas  Grinding 
(Dynamiadie  Votifiuige  beim  Anaaenmnd-Einatodi- 
sdiMfen) 

E.  Salje,  W.  Dietrich,  and  J.  Meyer 


VDI  Z.,  1J4  (17),  pp  623-628  (1982)  16  figs,  3  refs 
(In  German) 

Kay  Words:  Grinding,  Vibration  control 

Tha  affect  of  grinding  forca  and  of  the  voluma  out  par  unit 
of  time  on  tha  dynamic  proensas  during  grinding  Is  dis¬ 
cussed. 


STRUCTURAL  SYSTEMS 


BRIDGES 


83437 

Vulnerability  of  Steel  Girder  Bridges  to  Airblaat 

J.W.  Ball  and  J.P.  Balsara 

U.S.  Army  Engineer  Waterways  Experiment  Station, 
Corps  of  Engineers,  Vicksburg,  MS,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.  52,  Supplement  1,  pp 
127-135  (Oct  1982)  19  figs,  4  refs  (52nd  Symp, 
Shock  Vib.,  New  Orleans,  LA,  Oct  26-28,  1981, 
Spons.  SVIC,  Naval  Res.  Lab.,  Washington,  DC) 

Kay  Words:  Bridges,  Steel,  Air  blast.  Vulnerability,  Nuclear 
weapons  effects 

Data  is  provided  for  the  development  and  verification  of  an 
analytical  model  for  vulnerability  predictions  of  a  steel 
girder  bridge  from  sirfolsst  of  a  simulsted  nuclear  detonation. 
The  analytical  modal  rsprasants  tha  bridge  span  as  a  rigid 
body  rotating  about  tha  adga  farthest  from  ground  zero.  The 
differential  aquation  resulting  from  tha  conservation  of 
angular  momentum  is  numerically  solved. 


BUILDINGS 


83438 

Eartbquake  Reapoiue  of  Irregular  R/C  Structures  in 
the  Nonlinear  Range 

M.  Saiidi  and  K.E.  IHodson 
Civil  Engrg.  Dept.,  Univ.  of  Nevada,  Reno,  NV 
89657,  Computers  Struc.,  Ifi  (1-4),  pp  519-529 
(1983)  7  figs,  6  tables,  12  refs 
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Kty  Wordi:  Buildingi,  R«inf oread  conertM,  Saltmic  n- 
•poriM 

Tha  application  of  a  ilmpla  analytical  modal  (Q-Modal)  for 
calculation  of  nonlinaar  laiimic  raiponia  hiitory  of  irragular 
planar  structural  it  damonitratad.  Tha  modal  rapraianti  tha 
•tructura  by  an  aquivalant  SDOF  oieillator.  Stlffnaudagrada- 
tion  affacti  ara  accountad  for  through  a  ilmpla  hyttaraiii 
modal.  Tha  Q-Modal  ii  avaluatad  for  amall-ieala  tait  itruc- 
turai  in  addition  to  a  full-icala  hypothatical  fi  >ma. 


83439 

Inebalic  Reaponae  of  a  Non*SeianicaUy  Dcaifned 
Eleven  Story  Reinforced  Concrete  Building 

M.R.  Button,  T.E.  Kelly,  R.L.  Mayes,  R.  Donikian, 
and  E.  Crespo 

Computech  Engineering  Services,  Inc.,  Berkeley,  CA 
94705,  Computers  Struc.,  Ig  (1-4),  pp  543-548 
(1983)  3  figs,  9  refs 

Kay  Wordi;  Buildingi,  Multistory  buildingi,  Rainforcad 
concrete.  Earthquake  reu)onie,  Seiimic  ren>onte 

An  analytical  itudy  ii  daicribad  in  which  tha  pradictad  ra- 
U>onie  of  a  non-ieiimically  daiignad  alavan  story  rainforcad 
concrete  building  lubjected  to  mechanicaliy  induced,  large 
amplitude  shaking,  is  correlated  with  actuai  inelastic  response 
measured  from  full  scale  tests.  The  bast  analytical  model  is 
than  uiad  to  pradict  tha  raiponia  of  tha  structure  subfactad 
to  earthquake  induced  ground  nrrotion.  Conciusioni  ara 
drawn  about  the  ability  of  such  structures  to  withstand 
earthquakes  of  varying  magnitude. 


83440 

Noiae  Induced  Houae  Vibrationa  and  Human  Percep¬ 
tion 

H.H.  Hubbard 

The  College  of  William  and  Mary,  Virginia  Associated 
Res.  Campus,  12070  Jefferson  Ave.,  Newport  News, 
VA  23606,  Noise  Control  Engrg.,  19  (2),  pp  49-55 
(Sept/Oct  1982)  12  figs,  32  refs 

Key  Words:  Buildingi,  Acoustic  excitation.  Vibration  ra- 
asonie.  Natural  fraquanciei.  Mode  shapes.  Acceleration 
analysis.  Human  ramonia 

Noise  induced  house  responses  including  fraquanciei,  mode 
shapes,  acceleration  levels  and  outside-to-inilda  noise  reduc¬ 
tions  is  summarized.  The  role  of  house  vibrations  in  reactions 


to  anvironmantal  nolia  is  defined  and  some  human  percep¬ 
tion  criteria  ara  reviewed. 


TOWERS 

(Also  see  Not  544,  545) 


83441 

Preaentation  of  Dynamic  Deaign  Data  Laing  a  Mini¬ 
computer 

J.S.W.  Taylor  and  I.M.  Allison 
Univ.  of  Surrey,  Guildford,  UK,  Engineering  Research 
and  Design  -  Bridging  the  Gap,  Instn.  Mech.  Engrs. 
Conf.  Publ.  1981-7,  pp  9-15,  C226/81, 9  figs,  2  refs 

Kay  Words:  Towers,  Design  techniques.  Computer-aided 
techniques.  Dynamic  response.  Lumped  parameter  method. 
Graphic  methods.  Minicomputers 

The  graphics  capability  of  a  minicomputer  is  used  indimlay- 
ing  tha  deformations  of  slander  towers  subjected  to  dynamic 
loading.  The  effect  of  damping  is  iiluitrated  using  a  lumped 
mass  idealization. 


HARBORS  AND  DAMS 

(Aiso  see  No.  609) 


83442 

Hydrodynamic  Effect  of  Earthquakes  on  Circular 
Dam-Reservoir  Systems 

D.S.  Kadle  and  A.T.  Chwang 

Iowa  Inst,  of  Hydraulic  Res.,  Iowa  City,  lA,  Rept. 

No,  IIHR-246,  74  pp  (Aug  1982) 

PB82-254137 

Kay  Words:  Dams,  Earthquake  response 

This  study  dealt  with  the  hydrodynamic  effect  of  earth¬ 
quakes  on  a  three-dimensional  dam-reservoir  system.  Anaiyti- 
cal  solutions  in  closed  forms  are  obtained  when  the  reservoir 
is  circular  or  semi-circular  in  shape.  The  effects  of  surface 
waves  and  compressibility  of  the  fluid  in  the  reservoir  are 
also  included. 
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ROADS  AND  TRACKS 

(Alio  IN  Noi.  487, 488) 


8S443 

Four  QiaaMi  ExelUtioa  for  SfenuUtkm  of  Vwtkal 
Road  Roo^imm  (ViatkaMl’AHrogMm  tur  Skmila- 
tkm  VNtikalar  StnaaaanwbeilMitoa) 

H.-P.  Willumeit  and  M.  Lemke 

Automobiltech.  Z.,  (10),  pp  499-506  (Oct  1982) 

12  figs,  2  tables,  24  refs 

(In  German) 

Key  Words:  Simulation,  Road  roughnaii,  NoIm  ganaration, 
Va>ratlon  axeltatlon 

A  four-channal,  vl>ratk>n«(cltlng  nolM  ganarator  for  ikmi- 
latlon  of  vartteal  road  roughnaii  li  daicraiad.  Tha  gamrator 
produMi  diffarant  itochaitie  tima  ilgnali  for  both  trMki, 
which  ara  oorralatad  by  a  fixad  eoharanca  function.  Variibla 
timo  dalayi  produM  tha  vahicia  o>aad  and  whMRiaii-dipan- 
dant  raar-whNi  axeltatlon. 


83444 

Amalyria  of  Rigid  PavanMit  oii  Viaeoebitie  Fonada* 
tioBsSobjeeted  to  Moviag  Loads 

S.S.  Bandyopadhyay 

NFS  Services,  Inc.,  Houston,  TX,  Inti.  J.  Numer. 
Anal.  Methods  Geomech.,  £  (4),  pp  393-407  (Oct- 
Dec  1982)  13  figs,  3  refs 

Kay  Wordi;  Roadi  (pavamants),  Foundationi,  Vlicoclaitic 
foundatloni^  Moving  loads 

Tha  dynamic  behavior  of  road  structure  Is  anilyiad  by 
IdNliilng  tha  lubgrade  with  diffarant  vlicoalastic  modali 
having  thrN  and  four  alamanti  Complex  Fourier  transfor¬ 
mation  Is  uMd  to  Niva  tha  raailting  diffarantlal  aquationi. 
Tha  raiultsara  praiintad  in  non-dimensional  form.  A  detailed 
study  Is  made  to  datarmlna  tha  affect  of  diffarant  paramatari 
on  tha  deflection  and  moment  of  tha  pavement  Also,  tha 
relatM  Implications  of  IdNlbing  tha  subgrada  with  diffarant 
viscoalaitic  models  ara  studied.  A  numerical  example  Is 
nivad. 


POWER  PLANTS 


83445 

Ab  Approach  to  Evahuto  the  DesigB  Load  Time 
History  for  Nonoal  EogiBe  bs^aet  Takfafg  hito 
AeeoBBl  the  CraA>Veiocity  DiatribBtioB 


J.D.  Riera,  N.F.  Zorn,  and  G.l.  Schuller 
Poi-Graduacao  em  Engr.  Civil,  Eicbla  de  Engenharia  - 
UFRGS,  Porto  Alegre,  Brasil,  Nucl.  Engrg.  Des., 
2L  (3),  pp  311-316  (Aug  11,  1982)  7  figs,  10  refs 

Kay  Words;  Nuctaar  power  plants,  Crish  rasNreh  (aircraft) 

Examination  of  crash  records  for  military  aircraft  indicatas 
that  in  tha  definition  of  tha  excitation  due  to  aircraft  Impact 
against  nuclear  structural^  :ha  anginas  should  ba  oonsidarad 
as  Independent  pro)actllai  and.  If  nacamry,  hi  affects  lupar- 
Impoisd  on  those  due  to  tha  aircraft  and/or  parts  tharaof. 
For  tha  davelopmant  of  raliabllity  based  design  crharla,  h  Is 
also  necessary  to  associata  diffarant  excitation  lavali  to 
(condhlonal)  probabilhies  of  occurrence.  Tha  paper  presents 
a  detailed  discussion  of  tha  charactarlitici  of  tha  reaction- 
tinw  curve  for  a  Phantom  OE  J794  turbojet  angina,  together 
whh  a  procedure  to  correlate  any  raaction-tiirM  curve  to  hs 
(condhlonal)  probabllhy  of  occurranca. 


83446 

Seimk  Criteria  for  OMor  PUbU:  Ab  DhistratioB  of 
DeeiflfoB  ABalyais 

C.A.  Cornell 

Dept,  of  Civil  Engrg.,  Massachusetts  Inst,  of  Tech., 
Cambridge,  MA  02139,  Nucl.  Engrg.  Des.,  (3).  PP 
427429  (Aug  11, 1982)  3  refs 

Kay  Words:  Nuclear  power  plants.  Seismic  design 

It  is  shown  how  alamantary  dwislon  thwry  nn  formally 
quantify  the  belief  that  older  plants  need  not  ba  reinforced 
to  tha  same  levels  of  wismlc  conservatism  used  In  new  plants. 


83447 

EstinutioB  of  the  ThBO-DepeBdeBl  Freqaesmy 
CoBteBt  of  Earthquake  AcceieratioBS 

R.J.  Scherer,  J.D.  Riera,  and  G.l.  Schuller 
Institut  f.  Bauingenieurwesen  III,  Technische  Uni- 
versitat  Miinchen,  Fed.  Rep.  Germany,  Nucl.  Engrg. 
Des.,  Z1  (3),  pp  301-310  (Aug  11,  1982)  9  figs,  8 
refs 

Kay  Words:  Nuctoar  power  plants,  Earthquake  rasponw 

In  order  to  define  Hismlc  random  procassait  attention  Is 
devoted  to  tha  evolutionary  spectra  method.  It  is  shown 
that  tha  estimation  of  the  evolutionary  spectra  carried  out 
by  the  multHiltar  tNhniqua  whh  an  approximata  consktara- 


46 


tion  of  th«  trtnilont  btfMvIor  of  ttw  ftltor  tlomont  moy  Itod 
to  on  knprovMf  oMlmator. 


88448 

Soimk  Rkk  Aaalyki  aad  Dedibiu  for  Nudew 
Power  PluU 

P.D.  Smith 

Lawrence  Livermore  Natl.  Lab.,  P.O.  Box  808,  L-95 
Livermore,  CA  94550,  Nucl.  Engrg.  Dei,  71  (3),  PP 
431432  (Aug  11,1982)  11  refs 

Key  Words:  Nuclfor  powor  plinti,  Soiimlc  roiponit 

This  paptr  briefly  describes  several  categories  of  safety 
dMislons  that  can  be  made  using  seismic  risk  analysis.  While 
risk  analysis  does  not  provide  all  the  Infornnatlon  raqulrad 
for  these  daclelont.  It  It  a  useful  tool  In  that  It  provides 
additional  Information  for  the  dacition-making  process.  A 
growing  Intaraet  In  the  use  of  seismic  ride  analysis  In  nuclear 
safety  avaluatlont  It  anticipatsd. 


83449 

Aa  AppIkatiDB  of  Syatein  Reliabiity  Aaalyais  for 
tiM  Stady  of  Reactor  Seiank  Safety 

G.E.  Cummings 

Link  of  California,  Lawrence  Livermore  Natl.  Lab., 
P.O.  Box  808,  L-91,  Livermore,  CA  94550,  Nucl. 
Engrg.  Dei,  71  (3),  pp  341-344  (Aug  11.  1982)  1 
fig,  2  tables,  7  refs 

Kay  Words:  Nuclear  power  plants.  Seismic  ratponta.  Damage 
prediction.  Probability  theory.  Computer  programs 

Both  tyttamt  and  structural  analyeit  techniques  are  being 
amployad  to  calculata  failure  and  radloactiva  release  prob- 
abllKlN  In  an  effort  to  provida  kielehtt  Into  the  seismic 
safaty  of  nuclear  power  plantL  A  description  It  given  of  an 
avant-trae/fault-trae  modal  of  a  nuclaor  power  plant  which 
hat  bean  conetructad  and  It  being  used  to  calculata  these 
probabllltlaL  Fslhjra  data  for  use  In  this  rttodal  Isganaratad 
(In  part)  from  ratponeat  eatculatad  by  structural  analytit 
codn  using  earthquake  time  hletorlat  as  forcing  functlont 
Those  rsasonsM  are  applied  to  fragility  functions  to  deter- 
mkw  component  and  structural  failure  probability  Input  for 
the  fault  traai 


88450 

A  Prohabliatk  Aasasanaat  of  tka  Primary  Coolaat 
Loop  Pipe  Fracture  Due  to  Fatigue  Crack  Growth 
foraPWRPIaat 

C.K.  Chou 

Lawrence  Livermore  Natl.  Lab.,  Univ.  of  California, 
P.O.  Box  808,  L-90,  Livermore,  CA  94550,  Nucl. 
Engrg.  Dei,  H  (3),  pp  285-298  (Aug  11,  1982) 

Kay  Words:  Nuclear  power  plants.  Earthquake  rassMnsa, 
Seismic  response,  Fatigua  Ufa 

The  work  reported  herein  assassn  the  probability  of  a 
double-ended  guillotine  break  of  tha  hot  lag,  cold  lag  and 
crossover  line  of  a  FWR  plant  subjected  to  tha  loads  caused 
by  plant  transients  and  aarthquakas.  Flaw  size  and  aspect 
ratio,  nwtarlal  properties,  operating  transient  and  seismic 
straw  histories,  pra-sarvica  and  In-sarvica  Inspections  as  wall 
as  leak  detections  are  considered  random  variables  to  be 
Input  Into  tha  fatigua  crack  growth  fracture  mechanics 
model.  A  brief  description  of  tha  modal  end  interrelationship 
between  variout  steps  are  also  givan. 


83451 

Seiank  Reaearch  on  BIsKk-Type  HTCR  Coib 

T.  Ikushima,  T.  Honma,  and  H.  ishizuka 
Div.  of  Nuclear  Safety  Evaluation,  Japan  Atomic 
Energy  Rei  Inst.,  Tokai-mura,  Naka-gun,  Ibaraki-ken, 
319-11,  Japan,  Nucl.  Engrg.  Des.,7J  (2),  pp  195-215 
(Aug  1, 1982)  40  figs,  2  tables,  9  refs 

Kay  Words:  Nuclear  reactors.  Seismic  analysis 

This  paper  dascribas  seismic  research  conducted  by  the 
Japanese  Atomic  Energy  Research  Institute  in  the  develop¬ 
ment  of  a  high-tamperatura  gaecooled  reactor.  Oascriptiont 
are  given  of  tha  seismic  research  program,  the  saismlc  tests, 
and  tha  simulstion  analyses.  Experiments  Included  a  two 
block  pendulum  collision  test  and  a  single  stacked  block 
column,  a  one-region  core  (seven  columns),  a  two-dioMn- 
sional  vertical  core  and  a  two-dimanstonal  horizontal  core, 
vferation  tests 


83452 

Aaeimk  Study  of  High  Tempenture  Gaa-Cookd 
RoKtor  Core  with  Block-type  Fuel  (Rud  Report:  Aa 
Aasdytkal  Method  of  Tw^knenaiotud  Vibntioa  of 
lateractiag  Columai^ 

T.  Ikushima 
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Japan  Atomic  Energy  Research  Inst.,  Tokai-mura, 
Naka-gun,  Ibarakl-ken,  319-11,  Japan,  Bull.  JSME, 
25  (208),  pp  1610-1617  (Oct  1982)  12  figs,  1  table, 
5  refs 

Key  Words:  Nucleir  rMctori,  Sslimic  design 

An  anelytlcel  ntethod  of  two-dimensional  vibration  of 
Interacting  columns  for  eselsmlc  dHign  of  a  high  tampara- 
tura  gaacoolad  reactor  core  with  block-typa  fuel  Is  davel- 
opad.  Blocks  ara  treated  as  rigid  bodies  and  a  spring  dashpot 
modal  is  used  for  the  collision  process  between  blocki 
Analytical  rasults  are  compared  with  experimental  ones  and 
both  ara  found  to  bo  in  good  agraarrtont.  The  analytical 
method  can  be  used  to  predict  the  behavior  of  the  high 
tamparatura  gascoolad  reactor  cora  under  seismic  exclts- 
tion. 


834S3 

Dyumic  Reaponae  of  the  JT-60  Vacuum  Veeaei 
under  the  Electromagnetic  Forcea 

H.  Takatsu,  M.  Shimizu,  M.  Ohta,  K.  Imai,  S.  Ono, 
and  M.  Minami 

Japan  Atomic  Energy  Res.  inst.,  Tokai-mura,  Naka- 
gun,  ibaraki-ken,  Japan,  Nuci.  Engrg.  Des.,  71^  (2), 
pp  161-172  (Aug  1,  1982)  16  figs,  3  tabies,  6  refs 

Kay  Words:  Nuclear  reactor  components.  Bellows,  Electro¬ 
magnetic  excitation 

Dynamic  romonss  analyses  of  the  JAERI  Tokamak  60 
(JT-60)  vacuum  vassal  wars  carried  out  under  three  kinds 
of  saddla-llks  slactromagnatic  forces.  The  dynamic  response 
of  the  bellows  was  obtained  by  dividing  it  into  three  compo¬ 
nents;  the  first,  caused  by  the  forced  deflection  due  to  the 
dlsplscentent  of  an  adiacent  rigid  ring;  the  second,  causad  by 
inertia  force;  and  the  third,  causad  by  a  ssddla-liks  alsctro- 
magnetlc  force.  It  is  clear  that  the  dynamic  behavior  of  the 
vacuum  vassal  Is  governed  mainly  by  the  saddle-like  alactro- 
magnotic  fores,  with  a  antallsr  affect  of  the  invaras  saddla- 
llka  slactromagnatic  forca  on  the  dynamic  ramonaa  of  the 
vacuum  vassal. 


83454 

Mixed  Domaia  Analyais  of  Nuclear  Coutaimnent 
Stnictnrea  Uahig  Impulm  Functioiu 

S.  Ramamurthy  and  M.J.  Shah 
Stone  &  Webster  Engrg.  Corp.,  Cherry  Hill,  NJ 
08034,  Computers  Struc.,  1g  (14),  pp  573-579 
(1983)  11  figs,  7  refs 


Kay  Words:  Nuclear  power  plants,  Containment  structures. 
Time-domain  method,  Frsqusncy-domain  method.  Hydro¬ 
dynamic  excitation 

An  altarnativa  method  to  analyxa  containment  structures  of 
boiling  watsr  rsactor  (BWR)  nucisar  plants  is  proposed.  The 
proposed  method  rsducss  the  computer  cost  and  provides 
sufficient  accuracy  for  the  analysis  of  containment  structures 
for  hydrodynamic  loads,  which  have  a  wide  spectrum  of 
fraquancy  variation  and  ara  of  duration  In  axcass  of  6  aae. 
An  Impulse  function  time  history  of  duration  shorter  than 
the  actual  forcing  function  duration  It  used  in  time-domain 
analysis  to  generate  system  characteristic  functions  or  trana 
far  functions  for  a  linearly  elastic  multi  dagrH  of  freedom 
structural  tyttam.  The  functions  ara  than  used  In  a  fre¬ 
quency-domain  analysis  along  with  tha  Fourier  transform  of 
the  actual  input  forcing  function  'ima  history  to  obtain  tha 
response  time  hittoriat  at  variou>  points  in  the  structures 


83455 

Dyxainic  Reaponae  of  Containment  Veaaela  to  Blaat 
Loading 

R.R,  Karpp,  T.A.  Duffey,  T.R.  Neal,  R.H.  Warnes, 
and  J.D.  Thompson 

Los  Alamos  Nat).  Lab.,  NM,  Rept.  No.  LA-UR-82- 
344,  CONF-820516-5,  7  pp  (1982)  (Presented  at 
joint  conference  on  experimental  mechanics,  Hono- 
luiu,  Hi.May  22,1982) 

DE82008123 

Kay  Words:  Containment  structures.  Blast  loads.  Internal 
explosions.  Explosion  affacts 

The  dynamic  ramonsa  of  staal,  mharical  containment  vassalt 
loaded  by  Imarnal  axplosiva  blast  was  studied  by  axpari- 
mants,  computations,  and  analysis  Instrumentation  usad  In 
tha  axparimants  consisted  of  strain  and  pressure  gauges  and 
a  velocity  Intarfaromatar.  Data  ware  usad  to  rank  tha  blast 
wave  mitigating  properties  of  savaral  filler  materials  and  to 
develop  a  scaling  law  relating  strain,  filler  material,  and 
axplosiva  energy  or  axplosiva  mass 


OFF-SHORE  STRUCTURES 


83456 

Dynamic  Anaiyaaa  MosMa  of  Tesiason  Leg  natfomu 

E.R.  Jefferysand  M.H.  Patel 
University  College  London,  London,  UK,  J.  Energy 
Resources  Tech.,  Trans.  ASME,  104  (3),  pp  217-223 
(Sept  1982)  7  figs,  1  table,  13  refs 


48 


K«v  Wordi:  Drilling  piMformi,  Off-ihort  itruciurti,  Cibltt, 
Natural  fraquanclat 

Convantlonal  analyili  of  tanilon  lag  platform  itrueturat 
vMdi  natural  fraquanclat  which  ara  wall  taparatad  from 
wava  axcHatlon  fraquanclai  Howavar,  tha  raiultt  praiantad 
hara  ihow  that  tha  tathari  can  hava  lataral  ratonant  fra> 
quanclai  In  tha  wava  fraquancy  ranga  if  tha  platform  It 
daployad  In  daap  watar.  It  It  utually  attumad  that  tathar 
tantion  doat  not  vary  with  tima.  Howavar,  tha  vartical  wava 
forcat,  raactad  by  tha  tathart,  cauta  tha  tantion  to  changa 
with  tlnta  and  thit  can  cauta  a  Mathlau  typa  of  Intubllity 
In  tha  platform  tway  motion.  ThIt  phanomanon  it  Invatti- 
gatad  uting  a  thnpla  anargy  balance  taehnlqua  and  It  It  thown 
that  tquara  law  fluid  damping  placet  an  uppar  bound  on 
otclllatlon  amplltuda;  It  It  found  that  platform  tway  motlont 
due  to  Mathlau  excitation  remain  aocapubla  avan  in  large 
wavat. 


834S7 

A  High-Preacpie  Swhrol  for  Natuial  Gaa  Servke.and 
OaelUtiag  Motion  in  a  Marine  Environment 

J.T.  Herbert  and  J.E.  Ortloff 
Aeroquip  Corp.,  Jackson,  Ml,  J.  Energy  Resources 
Tech.,  Trans.  ASME,  104  (3),  pp  229-234  (Sept 
1982)  15  figs,  1  table,  12  refs 

Kay  Wordt;  Off-thora  ttructurat.  Drilling  platforms,  Marina 

ritart 

A  joint  davalopmant  program  hat  produced  a  unique  flowline 
iwNal  for  high-prattura  natural  gat  tarvica  under  continuous, 
small  dagraa  rotation,  oscillating  tarvica.  Tha  twNal  utat  an 
alattomaric  bearing  alamant  made  up  of  alternate,  frutto- 
conical  thapad  rings  of  metal  and  rubber  (alattomar)  to 
absorb  continuous  small  dagraa  rotary  otclllatlont  or  flaxurat 
of  tha  twival.  It  aoeontmodatat  larger  otclllatlont  by  locking 
tha  alattomaric  alamant  at  Its  maximum  design  flexure 
capability  and  permitting  tha  antira  shaft  attambly  to  rotate 
relative  to  the  hooting. 


83458 

Optimwn  Doflin  aad  Contid  of  Self-Supported  Wave 
Eaeigy  Systems 

A.  Abuelnaga  and  A.  Seireg 
Mach.  Engrg.  Dept,  Univ.  of  Wisconson,  Madison,  Wl 
53706,  J.  Energy  Resources  Tech.,  Tram  ASME, 
IM  (3),  pp  247-256  (Sept  1982)  10  figs,  4  tables, 
1 1  refs 


Kay  Wordt:  Off-thora  structural.  Floating  ttructurat,  Moor¬ 
ings,  Wave  forest.  Wave  generation 

Thit  pepsr  prstsnti  a  procedure  for  tha  design  of  nipporting 
platforms  for  wave  ganaratort  which  arc  aiitntially  islf- 
poiltloned  and  raquira  minimum  anchoring.  Tha  optimum 
design  and  control  for  tuch  tyttamt  It  given  for  a  lelactsd 
ocean  condition.  Tha  study  ihowt  that  an  unanchorsd 
platform  In  an  optimally  dstignod  two-msN  lyitam  can 
provide  appropriate  support  for  tha  wavs  generator  without 
any  lignlfleant  loti  of  converiion  aff  Iciancy. 


VEHICLE  SYSTEMS 


GROUND  VEHICLES 

(Alto  tae  Not.  475, 654) 


83459 

Vehicle  Interior  Noise  Related  to  External  Aerody¬ 
namics 

R.  Buchheim,  W.  Dobrzynski,  H.  Mankau,  and  D. 
Schwabe 

Volkswagenwerk  AG,  Wolfsburg,  West  Germany, 
Inti.  J.  Vehicle  Des.,  2(4).  PP  398-410  (Nov  1982) 
17  figs,  4  refs 

Kay  Words:  Motor  vehicle  nolle.  Interior  nolle,  Noite  mea- 
lurantent.  Wind  tunnel  tatting.  Aerodynamic  loads 

Vehicle  Interior  nolle  mesiurementi  are  made  in  tha  wind 
tunnel  and  on  the  road.  The  noite  In  the  paiitngtr  compart¬ 
ment  of  vahiclet  csuisd  by  the  external  flow  around  tha  car 
it  analyisd.  Corralationt  betwesn  praiiura  fluctuationi  at 
the  outside  body  lurface  of  a  car  and  the  interior  noita  ara 
aitsbliihad. 


83460 

Lateral  Rmaini  Quality  and  Stabiity  Design  of 
Raiway  Carriages 

P.  Michelberger,  A.  Simonyi,  and  M.  Ferenezi 
Technical  Univ.  of  Budapest,  Hungary,  Inti.  J.  Ve¬ 
hicle  Des.,  3  (4),  pp  424435  (Nov  1982)  7  figs,  6  refs 


Kay  Wordt:  Railroad  cart.  Lateral  raq>onis.  Stability 

One  of  the  current  problems  of  railway  car  dynsmici  it  tha 
anslyiit  of  lataral  motions.  Thit  paper  tsekt  to  determine. 
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by  mNnt  of  •  liniar  modtl  with  14  dagrtti  of  frMdom,  tlw 
rranifor  chartctcriitici  of  •  rollwiv  etr'i  whMl>itt.  Tht 
pufiL'i  dcarihc';.  t^.rr>ugh  ■  courN  of  amlytli,  tht  tititicity 
paramtttri  of  whttl-wt  elampiii,;  that  rawlt  in  optimal 
riding  comfort.  By  applying  ilmultanaoui  diffartntial  aqua- 
tloni  to  tha  modal,  and  with  tha  aid  of  tha  Francli  doubit* 
•tap  algorithm,  tha  itability  condition  of  tha  nwdtl  it  axtm- 
Inad  and  tha  lat  of  whtal-itt  clamping  ptramatari  that 
aiturt  itabit  running  art  datarmlnad. 


83461 

A  Review  and  Aateament  of  Methoda  for  Prediction 
of  the  Dynamic  Stablhy  of  Air  Cudiiona 

P.A.  Sullivan,  M.J.  Hinchey,  and  G.M.  Green 
Inst,  for  Aerospace  Studies,  Univ.  of  Toronto,  Tor¬ 
onto,  Canada,  J.  Sound  Vib.,  (3),  pp  337-358 
(Oct  8,  1982)  21  figs,  1  table,  21  refs 

Kay  Wordi:  Ground  affact  machinal.  Dynamic  ttability. 
Lumped  paramatar  method 

Tha  uaafulnan  of  lumpad-paramttar  linear  ttability  analytat 
for  the  prediction  of  dynamic  Inttabilitiat  of  air  cuthion 
vahiclai  it  axplorad.  Tha  configuration  conikfarad  in  detail 
it  a  tingle  planum  chamber  conttrainad  to  move  in  haava 
only  and  which  it  fad  from  a  fan  through  a  duct.  Tha  atiump* 
tioni  and  aquationi  typically  uitd  in  tueh  analytat  ara 
diicuttad  and  their  applicability  raviawad.  An  axperimant 
daiignad  to  complataly  allminata  fan  dynamic  affacti  accu¬ 
rately  raproducat  tha  pradictioni  of  an  earlier  theoretical 
analytit  of  tha  effect  of  ducting  of  cuthion  ttability. 


SHIPS 


83462 

The  Impact  Eneify  of  a  Moored  Tanker  under  the 
Action  of  Regular  Waver 

Y.-C.  Li 

Ocean  Engrg.  Program,  Texas  A&M  Univ.,  College 
Station,  TX  77843,  J.  Energy  Resources  Tech., 
Trans.  ASME,  104  (3),  pp  235-240  (Sept  1982) 
5  figs,  1 1  tables,  1 1  refs 

Kay  Words:  Shipt,  Moorings,  Wave  forces,  Wind-Induced 
excitation 

Tha  influence  of  factors  such  at  mooring  lino  conditlont, 
fandar  arrangemantt,  dolphin  arrangamentt,  dagreo  of  ship 
loading,  waves  of  long  period,  wave  direction,  and  wind  on 


tha  Impact  energy  of  a  moored  tanker  ara  studied.  Bated  on 
tyttamatic  tatt  data,  a  tami-empirical  formula  it  dtvaloped 
to  calculata  tha  impact  energy  of  the  moored  ship  on  the 
berthing  faeilltlet  under  tha  Ktion  of  regular  waves. 


AIRCRAFT 

(Alto  tea  Not.  445,  578) 


83463 

Generatioii  of  Deaked  Signala  from  Acouatic  Drivera 

R.  Ramakrishnan,  M.  Salikuddin,  and  K.K.  Ahuja 
Lockheed-Georgia  Co.,  Marietta,  GA  30063,  J.  Sound 
Vib.,  fig  (1),  pp  39-51  (Nov  8,  1982)  9  figs,  18  refs 

Keywords:  Aircraft  noite.  Engine  noite.  Interior  noitt 

A  general  but  tyttamatic  procedure  it  developed  to  control 
transient  signal  generation  for  the  study  of  internal  noite 
propagation  from  aircraft  anginal  Transform  techniquet  are 
utad  in  a  tlntpla  algorithm  to  produce  tignalt  of  any  desired 
waveform  from  acoustic  drivari  By  a  judiciout  input,  the 
accurate  drNer  response  function  It  calculated.  From  tha 
driver  reqMnte  function  the  limiting  frequency  characterit- 
tict  ara  determined. 


83464 

Exterior  Nohb  on  the  Fuaelege  of  Light  Propeller 
Driven  Aircraft  in  Flight 

J.  Sulc,  J.  Hofr,  and  L.  Benda 

Inst,  of  Thermomechanics,  CSAV,  Puskinovo  riam.  9, 

160  00  Praha  6,  Czechoslovakia,  J.  Sound  Vib., 

(1),  pp  105-120  (Sept  8,  1982)  20  figs,  1  table, 
15  refs 

Kay  Words;  Aircraft  noite,  Noite  maaturemant 

Experimental  ttudiat  of  exterior  noite  (prattura  fkictuationt) 
on  the  futalage  of  twin-engined,  propeller  driven  light  com¬ 
mercial  aircraft  in  flight  ara  datcribed.  Meaturementt  are 
made  by  meant  of  31  flush  mounted  tpacial  static  prattura 
probai  For  tha  wide  range  of  tatt  conditions,  pretture  fluc- 
tuationt  depending  on  propeller  rotation  and  on  turbulent 
fluctuetlont  on  the  wall  ara  obtainad. 


83465 

NoMquilibrium  Flow  over  Delta  Wingi  with  De¬ 
tached  Shock  Wavea 

R.J.  Stalker 
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Univ.  of  Queensland,  Brisbane,  Australia,  AIAA  J., 
2Q  (12),  pp  1633-1639  (Dec  1982)  9  figs,  10  refs 

Key  Wordi:  Aircraft  wingi.  Shock  twtvti 

An  analyiii  li  mada  of  tha  affact  of  ttraantwiaa  dantity 
rhangei,  dua  to  chamical  raactiont,  on  tha  flow  In  tha  ahock 
layer  of  a  madktm-  to  low-av>act-ratlo  delta  wing  at  angles 
of  incidance  such  that  tha  shock  wave  is  detached  from  tha 
leading  edges.  It  is  shown  that  tha  flow  retains  the  assantially 
conical  character  that  it  attoclatad  with  tha  absence  of 
density  changes.  Near  tha  middian  of  tha  wing,  tha  dantity 
changes  displace  tha  shock  wave  toward  tha  wing  surface 
but  do  not  altar  tha  shock  shape.  Tha  ditplacantant  affact 
predicted  by  the  analysis  it  confirmad  by  axparlmantt  in  a 
high-enthalpy  shock  tunnel. 


83-466 

Longitudinal  Control  Effecthreneaa  and  Entry  Dy- 
namici  of  a  Single-Stage-to-Orbit  Vehicle 

N.X.  Vinh  and  C.F.  Lin 

Univ.  of  Michigan,  Ann  Arbor,  Ml,  Rept.  No.  NASA- 
CR-169119,94  pp(1982) 

N82-27351 

Key  Words:  Aircraft,  Longitudinal  stability.  Reentry  vehicles 

The  classical  theory  of  flight  dynamict  for  airplane  longi¬ 
tudinal  stability  and  control  analysis  it  axttitdad  to  the  case 
of  a  hyparvelocity  reentry  vehicle.  This  includes  tha  alamantt 
inherent  in  supersonic  and  hypertonic  flight  such  at  tha 
influence  of  the  Mach  number  on  aerodynamic  charactaria- 
tics,  and  tha  affact  of  tha  reaction  control  tyatam  and  aero¬ 
dynamic  controls  on  the  trim  condition  through  a  wide 
range  of  uiead.  Phugokf  motion  and  angle  of  attack  oscilla¬ 
tion  for  typical  cases  of  cruising  flight,  ballistic  entry,  and 
glide  entry  are  investigated. 


83-467 

Harpoon  Miaiile  Captive-Carry  Dynamic  Environ¬ 
ments  on  the  A-6E  Aircraft 

J.A.  Zara,  R.W.  Elton,  and  J.L.  Gubser 
McDonnell  Douglas  Astronautics  Co.,  St.  Louis,  MO, 
J.  Environ.  Sci.,  (5),  pp  15-23  (Sept/Oct  1982) 
31  figs,  5  refs 

Key  Words:  Missiles,  Weapons  systems,  Wing  stores.  Flight 
tests.  Experimental  test  data.  Acoustic  maasuramant,  Maa- 
'  surament  tachniquas.  Shock  response.  Vibration  maaaure- 
ment 


As  part  of  tha  integration  of  tha  U.S.  Navy  Harpoon  Anti- 
Ship  Misaila  with  the  A-S  Intruder  attack  aircraft,  flight 
tests  wars  conducted  to  maasura  captlva-carry  dynamic 
anvlronmants.  Catapult  launch,  arrastad  landings,  and  a 
variety  of  flight  conditions  ware  Invaitigated.  Acoustic, 
shock,  and  vibration  wideband  maasuramants  were  made 
at  key  locations  using  an  Instrumented  misslla.  Three  flight 
configurations  wars  flown  to  assass  missile  environments 
at  different  wing  stationt  and  to  atsats  tha  influence  of  an 
adjacent  store.  Leval  flight  and  maneuver  conditions  were 
measured  covering  a  wide  range  of  aircraft  speeds  and  alti¬ 
tudes.  This  paper  summariies  the  environments  measured 
and  discusses  the  significant  characteristics  of  the  data. 


MISSILES  AND  SPACECRAFT 

(Also  see  Not  467,  586,  587) 


83468 

Evahution  of  Csmsponent  Buildup  Methoda  for 
Miaale  Aerodynamic  Ptedictiona 

S.R.  Vulcelicfi  and  J.E.  Jenkins 
McDonnell  Douglas  Astronautics  Co.,  St.  Louis,  MO, 
J.  Spacecraft  Rockets,  12  (6),  pp  481-488  (Nov/Dec 
1982)  9  figs,  6  tables,  54  refs 

Kay  Words:  Missiles,  Aerodynamic  loads.  Prediction  tech- 
niquas 

An  evaluation  of  componant  buildup  aerodynamic  methods 
for  missile  design  is  presented.  Tha  methods  presented  define 
the  methodology  which  could  bo  incorporatad  into  a  hand¬ 
book  and  computer  program  for  miaaila  aerodynamic  pradic- 
tions.  SalMtad  criteria  and  racommondad  aerodynamic  pre¬ 
diction  methods  for  isolated  components,  intarferenca, 
inlet/airframa  intaractiont,  vortices,  and  propulsion  system 
effects  are  presented  for  use  'n  conceptual  or  preliminary 
design.  The  methods  investigated  include  theoretical,  semi- 
ampkical,  and  empirical  techniquas  prasantly  used  in  in¬ 
dustry. 


83469 

Optimum  Deagn  of  Satellite  Antenna  Structurea 
Subjected  to  Random  Excitationa 

V.K.  Jha 

Ph.D.  Thesis,  Concordia  Univ.,  Canada  (1982) 

Key  Words:  Antennas,  Spacecraft  antennas.  Random  excita¬ 
tion,  Optimum  design.  Fatigue  iifa.  Natural  fraquanciat, 
Mode  shapes 
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An  ovarall  tMhnIqut  it  prtuntad  for  ■nalyiii  and  optimal 
daalin  of  ■talllta  anttnnt  uructurai  atblactad  to  random 
axeltation  of  arbitrarilv  varying  profilat  of  powar  «Metral 
daniKlai.  Tfia  datign  which  raiulti  in  tha  minimum  itructural 
walght  yot  maati  all  tha  daiign  raliablllty  raquiramantt  haa 
baan  conaidarad  at  tha  optimum  daiign. 


83470 

Aapocta  of  the  Dyumica  aad  Coatrollabiity  of 
Laige  FlexUe  Stnictiuea 

R.A.  Laskin 

Ph.D.  Thesis,  Columbia  Univ.,  263  pp  (1982) 
DA8222423 

Kay  Words:  Spacacraft,  Baami,  Equationi  of  motion 

Thli  diisartation  coniidari  problamt  of  dy namici  and  control 
of  structural  syitami  charactarliad  hy  a  high  dagraa  of 
flaxIbilKy.  Structural  flaxibility  typically  arisai  In  confunc- 
tion  with  a  structura's  larga  physical  axtant  but  it  naad  not 
ba  confined  to  eieh  situations.  Tha  traatmant  hara  ampha- 
ibai  appllcatloni  to  larga  flaxibla  qiacacraft.  Although  tha 
approach  Is  somawhat  aclactic,  tha  unifying  thraad  is  tha 
mutual  dapandanca,  in  practical  problami,  batwaan  lystam 
dynamics  and  control. 


83471 

ReipoBM  of  the  STARSAT  Satellite  to  Shoch  and 
Retrieval  Loadhi|s  D«riR|  the  Heron  King  Test 

F.L.  DiMaggio,  C.  Meyer,  J.  McCormick,  M.L.  Baron, 
and  I.  Sandler 

Weldlinger  Associates,  Consulting  Engineers,  New 
York,  NY,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Ub., 
Proc.  52,  Supplement  1,  pp  59-64,  Oct  1982,  9  figs, 
1  table  (52nd  Symp.  Shock  Vib.,  New  Orleans,  LA, 
Oct  26-28,  1982,  Spons.  SVIC,  Naval  Res.  Lab., 
Washington,  DC) 

Kay  Words:  Satallitat,  Shock  tasts 

A  shall  structure  having  a  shock  mountad  STARSAT  aatal- 
IKa  was  aubiactad  to  vertical  ground  shock  excitations 
produced  by  tha  underground  explosion.  In  addition,  a 
sacond  loading  of  the  satellite  occurred  from  tha  raqulre- 
mant  of  removing  tha  vehicle  containing  tha  satelllta  from 
the  area  in  which  a  aibsidanca  crater  was  expected  to  form. 
This  paper  descrlbat  tha  pre-shot  analysis  and  predictions 
for  tha  responsa  of  the  STARSAT  satallita  to  both  loadings. 


BIOLOGICAL  SYSTEMS 


HUMAN 

(Also  see  Noi  440, 610) 


83472 

Sleep  Diaturitaiice  Effects  of  Traffic  Noise  -  A 
Labmtory  Study  ou  After  Effects 

E.  Ohrstrom  and  R.  Ryiander 
Dept,  of  Environmental  Hygiene,  Univ.  of  Gothen¬ 
burg,  Gothenburg,  Sweden,  J.  Sound  Vib.,  84  (1),  pp 
87-103  (Sept  8, 1982)  5  figs,  4  tables,  36  refs 

Key  Words:  Traffic  noise.  Human  remonse 

Body  movements  during  sleep  and  subjectiva  sleep  quality, 
as  wall  as  mood  and  performance  were  Investigated  after 
exposure  to  Intermittent  and  continuous  traffic  noise  during 
the  night.  Compared  with  Intermittent  noise,  continuous 
noise  had  a  significantly  smaller  effect  on  steep  qiialhy.  The 
results  ajggast  that  increased  attention  should  be  paid  to 
peek  noise  levels  when  standards  for  nocturnal  noise  are  set. 


83473 

Criteria  for  Acceptable  Levels  of  the  Shinkanaen 
Super  Expreu  Train  Noise  and  Vibration  in  Residen¬ 
tial  Areu 

K.  Yamanaka,  T.  Nakagawa,  F.  Kobayashi,  S.  Kan- 
ada,  M.  Tanahashi,  T.  Muramatsu,  and  S.  Yamada 
Dept,  of  Public  Health,  Nagoya  Univ.  School  of 
Medicine,  65  Tsuramai-cho  Showaku,  Nagoya,  466 
Japan,  J.  Sound  Vib.,  M  (4),  pp  573-591  (Oct  22, 
1982)  6  figs,  7  tables,  25  refs 


Kay  Words:  Traffic  noise.  Railroad  trains,  Huntsn  response 

A  survey  of  residents  living  along  tha  Shinksnsen  Railway 
was  conducted  by  meant  of  a  self -administered  health  quet- 
tionnairs.  Osographicsily  corresponding  messuremantt  of 
noise  level  and  vkiratlon  intensity  were  alto  taken.  Tha 
rslationthip  of  noise  and  vibration  to  positive  respontas 
ralatad  to  bodily  symptoms,  illness  and  emotional  dittur- 
bartcet  was  snalyiad.  This  study  hat  produced  results  indi¬ 
cating  that  the  maximum  permitsibla  noise  laval  should  not 
exceed  70  dB(A)  in  the  retkfemial  areas. 
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MECHANICAL  COMPONENTS 


ABSORBERS  AND  ISOLATORS 


83474 

The  Broadbud  Dynamic  Vibration  Abmrber 

J.B.  Hunt  and  J.-C.  Nissan 

Dept,  of  Mech.  Engrg.,  Univ.  of  Southampton,  South¬ 
ampton  S09  5NH,  UK,  J.  Sound  Vib.,  82  (4),  pp 
573-578  (Aug  22, 1982)  7  figs,  10  refs 

Kty  Words:  Oynamie  vibration  absorption  (aquipmant) 

Tha  Ihnitad  affactivanats  of  tha  linaar  passiva  dyrtamic 
vibration  absorbar  it  daterlbad.  This  it  followad  by  an  analy¬ 
sis  producing  tha  ramonta  of  a  primary  syttam  whan  a 
nonlinaar  softening  Baiiavilla  n>rlng  it  utad  in  tha  absorbar. 
It  is  shown  that  tha  tupprattlon  bandwidth  can  ba  doublad 
by  this  maant. 


8347S 

Track  Train  Dynamics  Analyais  and  Test  Propam: 
Locomotive  Dynamic  Gharacteriaaticn  Siiromary 

R.L.  Berry 

Martin  Marietta  Aerospace,  Denver,  CO,  Rept.  No. 
NASA-CR-1 62027, 83  pp  (Apr  1982) 

N82-28224 

Key  Words:  Suspension  systems  (vehicles).  Interaction:  rail- 
wheel,  Locomotives 

Locomotive  mechanical  chsrsctrittict,  track  perturbatlont, 
and  operational  characterittict  involving  experintentally 
determined  tumsntlon  system  parameters  are  analyzed.  Sus¬ 
pension  bearings,  shock  absorbers,  pads,  and  two-  and  three- 
axle  trucks  are  comparatively  avakjsted  with  respect  to  loco¬ 
motive  design. 


83476 

Dcflgn  Co'ncqit  of  Front  Sn^wnaion  Compliucc 
Application  to  the  Blnebitd  910  with  Examination 
of  SteerhiK  Shimmy 

A.  Inaba  and  M.  Miyajima 


Chassis  Test  Dept.,  Nissan  Motor  Co.  Ltd.,  Yokosuka- 
shi,  Japan,  Inti.  J.  Vehicle  Des.,^(4),  pp  411-423 
(Nov  1982)  15  figs,  4  refs 

Kay  Words:  Suspension  systems  (vehicles).  Design  tachniquat 

It  it  known  that  tha  concept  of  tutpention  compliance  it 
one  of  the  Important  paramatars  in  achieving  better  handling 
parformanca  and  improvad  riding  comfort.  Theoratical  and 
axparimental  analyses  were  carried  out  on  the  influence  of 
the  front  aimention  compliance  on  steering  shimmy  and 
riding  comfort.  Tha  rawitt  of  the  study  ware  applied  to  the 
front  wmention  design  of  the  Bluebird  910. 


83477 

Aa  Experbncatal  DetermiaatMm  of  Tranifer  Imped- 
aacea  for  Reaiieat  Mouata 

R.T.  DeWoody 

Ingalls  Shipbuilding,  Div.  of  Litton  Industries,  Pasca¬ 
goula,  MS,  Shock  Vib.  Bull.,  U.S.  Naval  Res.  Lab., 
Proc.  52,  Supplement  1 ,  pp  15-44  (Oct  1982)  70  figs, 
10  tables,  10  refs  (52nd  Symp.  Shock  Vib.,  New 
Orleans,  LA,  Oct  26-28,  1981,  Spons.  SVIC,  Naval 
Res.  Lab.,  Washington,  DC) 

Key  Words:  Mountings,  Vibration  isolators.  Shipboard  ma¬ 
chinery 

Resilient  mounts  are  used  in  shipboard  isolation  systems  to 
reduce  the  stnjcturaborne  noise  transmitted  to  the  hull  from 
machinery.  Tha  transfer  impedances  of  resilient  owunts  are 
needed  to  determine  the  transmitted  noise.  This  study  deals 
with  the  experimental  determination  of  the  transfer  imped¬ 
ances  for  Navy  and  commercial  types  of  resilient  mounts.  A 
mount  text  fixture  was  designed  and  constructed.  Force 
and  acceleration  data  wore  recorded  on  the  input  and  output 
sides  of  the  nxxint  under  test. 


83478 

A  Note  o*  Support  Vibntiona  of  a  Slkler-Craiik 
Meehaiiimi 

J.E.  Jaskieand  D.  Kohli 

Univ.  of  Wisconsin,  Milwaukee,  Wl,  ASME  Paper  No. 
82-DET-76 

Key  Words:  Supports,  Slidar  crank  mechanisms 

This  paper  derives  the  aquationt  of  motion  through  Eular- 
Lagranglan  fornwiation  for  the  cate  of  a  slider-crank  mach- 
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•nian  on  fltxlbl*  aipporti.  Thm  nonllnwr  iquatlont  wMrt 
■In  approKknatod  by  using  tha  trunoatad  Taylor  tarlai 
approximation  about  tha  rigid  body  motion. 


83479 

A  GiiMo  to  Seleetiiig  Powertnia  laolatora 

R.  Racca,  Sr. 

Barry  Controls,  Automotive  Engineering  (SAE) 
90  (111,  pp  68-74  (Nov  1982)  8  figs  (Based  on 
SAE  Paper  No.  821095) 

Kay  Words:  Isoiators,  Vibration  isolators.  Motor  vahlela 
anginas,  Drivallna  vibration 

Tha  factors  involvad  In  tha  sslaetion  of  posvartrain  isolators 
ara  dlscussad.  Tha  articia  daals  with  praliminarv  daslgn 
factors  and  daserttsas  mounting  raquiramanti  Isolator  salao- 
tion  raquiramants  ara  alto  anumaratad. 


83480 

Optimal  Vibratioa  Redactioa  over  a  Freqaeacy 
Raage 

W.D.  Pilkey,  L.  Kitis,  and  B.P.  Wang 
Dept,  of  Mech.  and  Aerospace  Engrg.,  Univ.  of 
Virginia,  Charlottesville,  VA  22901,  Shock  Vib.  Dig., 
M  (1 1),  pp  19-27  (Nov  1982)  9  figs,  28  refs 

Kay  Words:  Vibration  absorption  (squipmant).  Vibration 
control.  Harmonic  excitation,  Raviswt 

This  It  a  ravlaw  of  optimal  vbration  reduction  tachniquat  for 
systams  tubiact  to  harmonic  excitation  ovar  a  frequency 
range.  Only  passM  means  of  control  ara  oonsidarad.  Tha 
objactiva  functions  used  for  optimixatlon  art  restrictad  to 
those  that  relate  directly  to  soma  measure  of  frequency 
ratponta.  Other  common  optimlittlon  goals  such  at  weight 
minimization  with  ratponta  constraints  ara  not  inckidad  In 
this  survey. 


83481 

Pkelimiwuy  Skiaf  of  Vibntkm  Abaorber  lot  Space 
Maat  Straetaraa 

M.F.  Card,  H.G.  McComb,  Jr.,  and  S.W.  Peebles 
NASA  Langley  Res.  Ctr.,  Hampton,  VA,  Rept.  No. 
NASA-TIVI-84488,  31  pp  (May  1982) 

N82-28346 


Kay  Words:  Vibration  absorption  (squipmant).  Antennas, 
Spacecraft  antennas 

A  timpla  method  of  sizing  a  vibration  absorber  for  a  largs, 
cantllavorsd  flaxibis  matt  It  pratsntad.  Tha  method  it  bated 
on  Don  Hartog's  vibration  absorber  theory  for  two-dagraa-of- 
fraadom  tytiamt.  Ganaralizad  design  curvet  ara  prasantad 
at  wall  at  oacifle  numarioal  ratultt  for  a  cartdidsta  space 
axporimant  in  which  a  long  flaxibla  antenna  matt  It  attachad 
to  tha  shuttle  orbitar  and  dynamically  axcitod  by  orbitsr 
aocalarationi 


83482 

Amalytu  aad  Deaiga  of  Two  DegreeKtf-Freedom 
bratkm  Abnrber  for  Reducing  the  Three  Dimen* 
aaonal  X,  Y,  0  Resonances 

Y.  Okada,  M.  Kurata,  and  H.J.  Yang 

ibaraki  Unlv.,  Hitachi,  Japan,  ASME  Paper  No.  82- 

DET-104 

Kay  Words:  Dynamic  vbration  absorption  (squipmant), 
Vbration  absorption  (squbmontl.  Modal  damping 

One  of  tha  affsetivt  meant  of  increasing  modal  damping  It 
by  tha  use  of  dynamic  vbration  tbtoibart.  However,  mis¬ 
matching  will  result  in  a  ttvera  datwioration  in  performance. 
This  paper  introduces  a  two  dagrso-of-freedom  vibration 
dampar  which  hat  two  damper  msttss  coupled  serially  to  tha 
main  structure.  Analyzing  tha  variout  dampar  parameters, 
two  design  methods  wart  calculated:  tha  first  determines  tha 
auxiliarv  system  parameters  to  that  tha  main  structure  has 
tha  lowest  pack  rstonancas;  the  other  is  bated  on  tha  philos¬ 
ophy  that  a  damper's  performance  should  be  last  ssnsitiva 
to  parameter  changai 


83483 

laohting  Shock  aud  Vibration 

C.  Gilbert  and  H.  LeKuch 

Aeroflex  Laboratories,  Inc.,  Plainview,  NY,  Mech. 
Engrg.,  IM  (10),  pp  58-63  (Oct  1982)  5  figs 

Kay  Words:  Itdatori^  Shock  isolators.  Vibration  isolators, 
Elastomort,  Helical  axings 

A  guide  for  tr-.-::.  i.'ig  isolators  for  electronic  systams,  instru¬ 
mentation,  and  other  ssnsitiva  equipment,  particularly  undar 
savara  tarvica  condittona  it  prasantad.  A  typical  vbration 
or  shock  isototor  consistt  of  a  ratiliant  alannont  generally 
housad  in  a  metallic  supporting  frama.  Among  tha  ratiliant 
elements,  tha  tarlout  contenders  for  savara  tarvica  applica- 
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tioni  tn  tlaitocTMri  tnd  Mira  ropt,  lonwtImM  cillid  httiol 
cabli  mounti.  The  chwacttrlitici  of  iiolatori  with  thOM 
tMO  typ«  of  roillitnt  oiomtnti  art  diieuiitd. 


83484 

Performaaee  of  DifferMt  Kindi  of  Dual  Pkaae  Danp- 
ii^  Shock  Monnta 

R.R.  Guntur  and  S.  Sankar 
Dept,  of  Mech.  Engrg.,  Union  College,  Schenectady. 
NY,  J.  Sound  Vib.,  84  (2),  pp  253-267  (Sept  22, 
1982)  1 5  figs,  5  tables,  7  refs 

Kiy  Words:  Shock  Itolatori,  Dimpiri,  Ditlgn  tiehnlquM 

A  dttillid  pirforminci  amlyili  of  tlx  difftrant  kindi  of 
dual  phaw  damping  dtock  mounts  is  pressntad.  Tha  conclu¬ 
sions  of  this  study  arc  of  intarast  to  anginaars  concarnad 
Mith  tha  dasign  of  shock  mounts.  Tha  rasuKs  also  contain 
Important  ckias  which  nuy  ba  useful  in  guiding  futura 
rasaarch  workars  in  tha  davalopmant  of  a  thaory  of  tha 
optlmbatlon  of  nonllnaar  damping. 


8848S 

MX'MPS  Lcnncher  Shock  Isolation  System  Develop* 
ment 

A.A.  Rosener 

Martin  Marietta  Corp.,  Denver,  CO,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.  52,  Supplement  1,  pp 
65-94  (Oct  1982)  37  figs,  6  tables  (52nd  Symp. 
Shock  Vib.,  New  Orleans,  LA,  Oct  26-28,  1981, 
Sponi  SVIC,  Naval  Res.  Lab.,  Washington,  DC) 

Kay  Words:  Shock  isolators.  Protactlvs  shaltars,  MIsslla 
launchers 

A  detailed  description  of  tha  MX  multipla  protactlva  struc- 
tura  launcher  shock  Isolation  systsm  davalopmant  it  pro- 
vidad,  Inchidsd  It  tha  procatt  of  salactlng  the  type  of  liquid 
tpring/dampar  design  bated  on  the  nuclssr  waspon  environ- 
ntent  and  pratst  design  drivers  This  Inckidat  mittlla  allow- 
ablat.  protactlva  structure  allowabla  rattle  nwca,  and  launch¬ 
er  tlxa,  Tha  design  of  the  system  it  providad  and  tha  corv 
csptual  design  hardware  isdaterlMd. 


83486 

Paarive  Plwwnatk  Shock  Isolator:  Analyais  and  De- 

M.S.  Hundal 


Dept,  of  Mech.  Engrg.,  Univ.  of  Vermont,  Burlington, 
VT  06406,  J.  Sound  Vib.,  ^(1),  pp  1-9  (Sept  8, 
198:^)  7  figs,  8  refs 

Kay  Words:  Shock  Isolators,  Pneumatic  isolators.  Pneumatic 
dampers 

Tha  analytit  of  raqionta  of  a  pnaunwtic  shock  Isolator  to 
bate  accalarstlon  of  rectangular  and  half-tina  shape  It  da- 
tera>ad.  The  isolator  consists  of  a  pnaunwtic  damper  in 
parallel  with  a  linear  n>ring,  Tha  aquations  of  motion  are 
cast  into  nondimantlonal  form  by  defining  dknantionlett 
paramatart  eorran>onding  to  nwts,  ttiffnatt  and  area.  Steps 
for  optimum  system  dnign  are  given. 


SPRINGS 

(See  No.  646) 


TIRES  AND  WHEELS 


83487 

Evahution  of  a  Simnlated  Road  Texture  for  the 
Toaling  of  Tire/Road  Noise 

E.  Stusnick  and  K.J.  Plotkin 

Wyle  Labs.,  Wyle  Res.,  Arlington,  VA,  Rept.  No. 

WR-82-3,  EPA-550/9-82-332,  84  pp  (Mar  1982) 

PB82-250127 

Kay  Words:  Interaction:  tira-pavamant.  Noise  generation. 
Test  facilitiat 

As  port  of  a  projsct  to  study  tka/road  noise,  a  laboratory 
roadwhaal  facility  was  squippad  whh  replica  road  surfaces. 
To  avalusta  tha  affect  of  pavsmtnt  texture,  and  to  establish 
the  realism  of  the  replica  surfaces,  a  series  of  near-field 
nwasurenwnts  of  noise  from  four  heavy  truck  tires  were 
made  on  the  raplics  surfaces  and  on  moving  tests  on  the  real 
surfaces 


83488 

A  Uaified  Set  of  Modda  for  Tire/Road  Noise  Genera- 
thm 

K.J.  Plotkin  and  E.  Stusnick 

Wyle  Labs./Wyle  Research,  Arlington,  VA,  Rept.  No. 
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WR-81-26,  EPA-550/9-82-345,  63  pp  (July  1981) 
PB82-250150 

Kay  Wordi;  Interaction:  tira-pavemant,  Noiw  generation 

A  wt  of  theoreticai  modaii  hai  bean  prepared  which  da- 
•cribai  the  noiie  generated  by  tira/road  IntarKtion.  The 
mechaniimi  coniidarad  are  air  pumping  and  carcau  vibra¬ 
tion. 


BLADES 

(Also  see  No.  656) 


83489 

The  Influence  of  Blade  Number  Ratio  and  Blade  Row 
Spacing  on  Axkl'Flow  Compreaaor  Stator  Blade  Dy¬ 
namic  Load  and  Stage  Sound  Preaiure  Level 

H.E.  Callus,  H.  Grollius,  and  J.  Lambertz 
Inst,  for  Jet  Propulsion  and  Turbomachines,  Tech¬ 
nical  Univ.  Aachen,  W.  Germany,  J.  Engrg.  Power, 
Trans.  ASME,  1Q4  (3),  pp  633-641  (July  1982) 
20  figs,  14  refs 

Kay  Words:  Blades,  Turbomachinary,  Compressors,  Inter¬ 
action:  rotor-stator,  Sound  pressure  levels 

In  axial-flow  turbomachines  considarabla  dynamic  blade 
loads  and  noise  production  occur  as  a  result  of  the  unsteady 
blade  row  interaction  between  rotor  and  stator  blades.  This 
paper  presents  results  of  midspan  measurements  of  the 
dynamic  pressure  distribution  on  the  stator  blade  surface 
(fixed  number  of  blades)  for  various  rotor-blade  numbers 
and  various  axial  clearances  between  rotor  and  stator. 


83490 

The  Effect  of  Bending-Toraon  Coupling  on  Fan  and 
Compreiior  Blasie  Flutter 

0.0.  Bendiksen  and  P.P.  Friedmann 
Dept,  of  Aerospace  Engrg.,  Univ.  of  Southern  Cali¬ 
fornia,  Los  Angeles,  CA  90007,  J.  Engrg.  Power, 
Trans.  ASME,  J04  (3),  pp  617-623  (July  1982)  13 
figs,  26  refs 

Kay  Words:  Blades,  Fan  blades,  Contpressor  blades.  Turbo¬ 
machinery  blades.  Flutter,  Coupled  reaionsa,  Flexural  vibra¬ 
tion,  Torsional  vibration 


A  study  of  the  effMts  of  bending-torsion  interaction  of  the 
flutter  boundaries  of  turbomKhInery  blading  is  presented. 
The  blades  ara  modeled  as  equivalent  sactlont,  and  the 
aquations  of  motion  allow  for  the  general  case  of  structural, 
inertial  and  aerodynamic  coupling,  in  the  presence  of  struc¬ 
tural  damping.  Two  different  speed  regimes  ara  investigated: 
incompressible  flow,  and  supersonic  flow  with  a  subsonic 
leading  edge  locui  Flutter  boundaries  are  presented  for 
cascade  design  parameters  representative  of  currant  tech¬ 
nology  fan  rotors. 


83491 

Superumic  Stoll  Flutter  of  High-Speed  Fana 

J.J.  Adamczyk,  W.  Stevans,  and  R.  Jutras 
NASA  Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J. 
Engrg.  Power,  Trans.  ASME,  104  (3).  pp  675-682 
(July  1982)  11  figs,  11  refs 

Kay  Words:  Blades,  Fans,  Flutter,  Compressors 

An  analytical  model  is  developed  for  predicting  the  onset  of 
supersonic  stall  bending  flutter  in  axial-flow  compressori 
The  analysis  is  based  on  a  modified  two-dimensional,  com- 
pressibla,  unsteady  actuator  disk  theory.  It  it  applied  to  a 
rotor  blade  row  by  considering  a  cascade  of  airfoils  whose 
geometry  and  dynamic  response  coincide  with  those  of  a 
rotor  blade  element  at  65  percent  of  the  span  haight  (mea¬ 
sured  from  the  hub). 


83492 

Non-Linear  Flapping  Vibrationa  of  Rotating  Bladea 

C.  Venkatesan  and  V.T.  Nagaraj 
Dept,  of  Aeronautics,  Indian  Inst,  of  Science,  Banga¬ 
lore-560012,  India,  J.  Sound  Vib.,M  (4).  PP  549- 
556  (Oct  22, 1982)  2  figs,  17  refs 

Key  Words:  Blades,  Propeller  blades.  Natural  frequencies 

The  nonlinear  aquations  of  motion  of  a  rotating  blada  under¬ 
going  extentlonal  and  flapwise  bending  vibrations  are  derived. 
The  strain-displacement  relationship  derived  is  compared 
with  expressions  derived  by  earlier  investigators  and  the 
errors  end  the  approximations  made  in  some  of  those  are 
brought  out.  The  equations  of  motion  are  solved  under  the 
inextensionality  condition  to  obtain  the  influence  of  the 
amplitude  on  tha  fundamental  flapwise  natural  frequency 
of  the  rotating  blade. 
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83493 

Application  of  the  Reiaaaer  Method  to  Derive  riie 
Coupled  Bending-Toraon  Equationi  of  Dynamic 
Motion  of  Rotating  Pretwiat^  Cantilever  Blading 
with  Allowance  for  Shear  Deflection,  Rotary  Inertia, 
Warping  and  Thermal  Effect! 

K.B.  Subrahmanyam,  S.V.  Kulkarni,  and  J.S.  Rao 
Dept,  of  Mech.  Engrg.,  NBKR  Inst,  of  Science  and 
Tech.,  Vidyanagar  --  524  413,  India,  J.  Sound  Vib., 
84  (2),  pp  223-240  (Sept  22,  1982)  2  figs,  3  tables, 
37  refs 

Key  Wordi:  Bladei,  Coupled  ran>onw.  Flexural  vibration, 
Torilonal  vibration,  Tranwerte  ihaar  deformation  affactt. 
Rotary  inertia  affecti.  Warping,  Tamparatura  affacti,  Reit- 
tnar  method 

The  dynamic  Reiuner  functionai  in  conjunction  with  varia¬ 
tional  calculus  hat  bean  employed  to  derive  the  equationi 
of  motion  of  pratwiited  cantilavar  bladai  of  aiymmatric 
aerofoil  croii  laction.  Shear  deflection,  rotary  inertia,  warp¬ 
ing,  thermal  and  rotational  affacti  ara  coniidarad,  with  the 
blade  aiwmad  to  be  mounted  on  a  rotating  dlic  at  a  itaggar 
angle.  It  ii  observed  that  the  thermal  banding  and  twiiting 
momanti  form  an  implicit  sat  of  additional  tarmi  in  the 
respective  conventional  equationi  and  further  that  theae 
equationi  appear  to  be  unwieldy  whan  pretwiit  ii  pretant. 


BEARINGS 

(Alio  aae  Noi.  620, 660) 


83494 

Flange  Loads  Meaurements  in  a  Cylindrical  RoUer 
Bearing 

T.A.  Dowand  J.W.  Kannel 

Battelle,  Columbus  Laboratories,  Columbus,  OH 
43201,  J.  Lubric.  Tech.,  Trans.  ASME.  104  (3).  pp 
321-326  (July  1982)  12  figs,  12  refs 

Key  Words;  Bearings,  Cylindrical  bearings.  Turbine  compo¬ 
nents 

A  method  of  maawring  the  forces  betwnn  a  roller  end  the 
guide  flange  in  a  turbine  main  shaft  bearing  has  been  devel¬ 
oped.  Experimental  maaiuramsnts  of  these  forces  were 
made  for  a  nonpreloaded  bearing  with  nominally  balanced 
rollers  and  also  intentionally  unbalanced  rollers.  The  bearing 
was  radially  loaded  and  maasuremants  of  the  flange  forces 
were  made  with  the  rollers,  both  In  and  out  of  the  loaded 
region.  Two  different  lubricants  were  studied,  and  signlfi- 
csntly  different  flange  forces  ware  measured  as  a  result  of 
the  change  in  viscosity. 


83495 

Effwt  of  Grain  Flow  Orientation  on  RoUng  Contact 
Fatigna  Life  of  AISI  M>50 

A.H.  Nahm 

Aircraft  Engine  Business  Group,  General  Electric  Co., 
Cincinnati,  OH  45215,  J.  Lubric.  Tech.,  Trans. 
ASME,  1M  (3),  pp  330-335  (July  1982)  8  figs,  7  refs 

Key  Words:  Bearings,  Rolling  contact  bearings.  Fatigue  life 

Accelerated  rolling  contact  fatigue  tests  were  conducted  to 
study  the  effect  of  grain  flow  orientation  on  the  rolling 
contact  fatigue  life  of  vacuum  induction  melted  and  vacuum 
arc  ramaltad  AISI  M-60.  Cylindrical  test  bars  were  prepared 
from  a  billet  with  0,  46,  end  90  dag  orientations  relative  to 
billet  forging  flow  direction.  It  was  observed  that  rolling 
contact  fatigue  life  increased  when  grain  flow  lirte  direction 
became  more  parallel  to  the  rolling  contact  surface. 


83496 

A  Unified  Model  for  Rolling  Contact  Life  Prediction 

T.E.  Tallian 

SKF  Industries,  Inc.,  King  of  Prussia,  PA  19406,  J. 
Lubric.  Tech,,  Trans.  ASME,  (3),  pp  336-346 
(July  1982)  3  figs,  17  refs 

Kay  Words:  Bearings,  Rolling  contact  bearings.  Fatigue  life 

Systematizing  a  ten-year  development  of  engineering  models 
for  the  prediction  of  rolling  contact  fatigue  life  distributions, 
a  unified  model  is  presented.  Bated  on  a  crack  growth  rate 
relationship  with  local  plastic  strain  and  ductility,  and  on 
defect  populations  in  the  contact  material  and  at  the  contact 
surfaces,  the  model  predicts  life  of  a  defect,  then  generalizes 
to  rolling  body  life.  Subsurface  and  surface  failure  modes 
are  considered;  the  effects  of  material  matrix,  defect  severity, 
stress  condition,  surface  traction,  and  ats>erity  interactions 
ara  encompassed. 


83497 

An  Invoatigation  of  Free  Rolling  Reriatance  at  Light 
Loada 

P.H.  Maricho 

Dept,  of  Mech.,  Marine  and  Production  Engrg.,  Liver¬ 
pool  Polytechnic,  UK,  J,  Lubric.  Tech.,  Trans.  ASME, 
104  (3),  pp  376-381  (July  1982)  5  figs,  23  refs 

Key  Words:  Ballik  Ball  bearings.  Rolling  friction 

This  paper  presents  the  results  of  an  investigation  into  the 
resistance  to  free  rolling,  under  light  loads;  of  a  ball  bearing 
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ball  on  ■  flat  trMk  of  unhardanad  En  31  itaal  uilng  a  pandu- 
lum  arrangamant  In  partial  vacuum  (640  Pa).  Tha  affact  of 
air  raditanoa  (from  OKparlmonti  oonduetad  In  air)  it  danton- 
atratad  and  raaulta  of  taata  at  diffarant  fraquancinand  loadi 
ara  praiantad.  Thaaa  Includa  aatknatai  of  tha  affaetiva 
hyitaraila  loaa  factor  and  of  tha  coafficlant  of  rolling  raaia- 
tanca. 


83496 

Roller  Skewing  Behavior  in  Roller  Bearinga 

L.J,  Nypan 

California  State  Univ.,  Northridge,  CA  91330,  J. 
Lubric.  Tech.,  Trans.  ASME,  ^04  (3),  pp  311-320 
(July  1982)  7  figs,  9  refs 

KayWordi;  Baaringi,  Roller  baarlnga,  Alignmant 

Maaairamanta  of  roller  akawlng  of  a  1.16  length  to  diamatar 
ratio  roller  In  1 18  mm  bora  roller  baaringi  of  0.18  and  0.21 
mm  (0.0073  and  0.0063  in.)  clearance  operating  with  a 
4480  N  (1000  lb)  radial  load  at  ihaft  apaadt  of  4(XX),  8000, 
and  12, (XX)  rpm  with  outer  race  miaalignment  of  0, 0.6,  and 
-0.6  dag  ara  reported. 


83499 

Effecta  of  Ultn<Qean  and  Centrifugal  FMtiatkm  on 
RoBiag-Elenient  Bearing  Life 

S.H.  Loewenthal,  D.W.  Moyer,  and  W.M.  Needelman 
NASA  Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J. 
Lubric.  Tech.,  Trans.  ASME,  104  (3),  pp  283-292 
(July  1982)  5  figs,  6  tables,  20  refs 

Kay  Wordi;  Baaringi,  Rolling  contact  baaringi.  Ball  baaringi. 
Lubrication,  Fatigue  taiti 

Fatigue  taiti  ware  conducted  on  groupi  of  6B-mlllimctar 
bora  diamatar  daap-groova  ball  baaringi  In  a  MIL-L-2369B 
lubricant  undar  two  lavdi  of  filtration.  Thaw  taiti  ware 
Intended  to  datarmlna  the  upper  limit  in  bearing  life  undar 
tha  itrictait  ponlbla  lubricant  ciaanlinaia  condltioni. 


83-500 

Ineksiona  and  Service  Induced  Cracks  in  a  Mature 
Population  of  Gas  Turbine  Engine  Bearings 

J.R.  Barton,  F.N.  Kusenberger,  and  B.B.  Baber 


Southwest  Res.  Inst.,  San  Antonio,  TX  78284,  J. 
Lubric.  Tech.,  Trans.  ASME,  104  (3),  pp  300-310 
(July  1982)  1 1  figs,  3  tables,  34  refs 

Key  Wordi;  Baaringi,  Rolling  contact  baaringi,  Fatigua  Ufa 

Comprahanilva  NDE  data  have  bean  acquired  on  approxi¬ 
mately  1(XX>  main  ihsft  ball  baaringi  uiad  in  J67/TF33 
gai  turbine  anginai  by  procaiiing  through  tha  Automated 
Bearing  Inoactlon  Syitam,  Mark  I  CIBLE.  Bearing  lervice 
houri  ranged  from  zero  (new)  to  approximately  13,000  hr; 
Inckiiioni  and  larvica  induced  crMki  ware  detected  in  a 
lignificant  numbar  of  componenti  Endurance  teiting  ei 
wall  ai  metallurgical  wetioning  and  icanning  electron  micro- 
icope  Inveitigatloni  ware  uwd  in  correlation  analyiei. 


83-501 

An  Analysis  of  Dynamic  Chancteristici  of  Turbulent 
Journal  Bearinga  Considering  Inertia  Forces 

H.  Hashimoto  and  S.  Wada 

Tokai  Univ.,  Hiratsuka-shi-Kanagawa,  Japan,  Bull. 
JSME,^  (208),  pp  1601-1609  (Oct  1982)  7  figs, 
8  refs 

Key  Wordi;  Baaringi,  Journal  baaringi.  Fluid-film  baaringi. 
Inertial  forcai,  Spring  conitanti.  Damping  coefficient! 

A  maani  of  handling  both  turbulent  and  inertia  effecti  on 
tha  dynamic  charsctariitici  of  finite  width  journal  baaringi 
ii  praiantsd.  In  the  anslyiii  turbulence  ii  treated  by  meani 
of  turbulent  coefficianti  and  inertia  forceiare  approximated 
by  moon  velocitioi  averaged  acroiithe  fluid  film.  Aiiuming 
a  mail  dimlacsmont  of  journal  center,  the  dynamic  coeffi¬ 
cient!  wch  ai  mring,  damping  and  acceleration  coefficianti 
and  tha  oniat  whirl  frequenclei  of  roton  are  computed. 


83-502 

Optimuro  Design  of  Squeese-Film  Damper  Bearings 

R.A.  Cookson  and  S.S.  Kossa 
School  of  Mech.  Engrg.,  Cranfield  Inst,  of  Tech., 
UK.  Engineering  Research  and  Design  -  Bridging  the 
Gap,  Instn.  Mech.  Engrs.  Conf.  Publ.  1981-7,  pp  31- 
37,  C229/81 , 6  figs,  2  tables,  14  refs 

Key  Wordi;  Baaringi,  Squeeze-film  dampen.  Optimum  deiign 

A  program  of  raiaorch  Into  tha  operation  of  tha  iqueeza- 
fiim  damper  bearing  and  iti  effactiveneii  hai  indicated  that 
optimum  affectivonatt  of  the  device  can  be  achieved  for 
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ciruin  comblnatloni  of  tho  bMring  piranwttri.  Som*  of 
thfN  rmorch  findingi  art  includtd  in  this  paper,  togathar 
with  tha  racommandad  datign  paramatari  which  hwa  daval- 
opad  from  this  work,  it  ihouid  now  ba  poMkia  for  tha 
daiignar  of  a  aquaaza-f iim  dampar  bearing  to  Khiaira  a  lignifi- 
cant  dagraa  of  vibration  attenuation  by  aniuring  that  tha 
propartiat  of  hit  dampar  conform  to  tha  racommandad 
vaiuai. 


83-503 

Qarifioition  of  Lubricant  Frothing  and  the  Determi¬ 
nation  of  the  Mean  Filling  Ratio  in  Plain  Bearinga 
Subjected  to  Dynamic  Loada  (Beitrag  lur  Klahing 
der  Schmieratoffverachiiumung  aswie  der  FuUunga- 
gradermittlung  in  dynamiach  belaateten  Gleitlagem) 
H.  Peeken  and  A.  Kohler 

VDI  Z.,  124  (20),  pp  783-789  (1982)  17  figs,  11  refs 

Kay  Wordi:  Baaringi,  Piain  bearing!.  Lubrication 

Thii  articia  aluctdatei  tha  infiuanca  of  frothing  on  tha  gap 
fiiiing  condition!  in  a  plain  bearing  that  i!  aibjactad  to 
dynamic  load!  and  al!0  nata!  a  procedure  by  which  it  U 
poMible  to  determine  lubricating  gap  area!  of  a  !hort  plain 
bearing  that  are  irKompletely  filled  with  an  incomprauible 
liquid. 


83-504 

Analytical  and  Experimental  Inveatigation  of  Mag¬ 
netic  Support  Syatema.  Part  1:  Analyaia 

J.A.  Walowit  and  0.  Pinkus 
Mechanical  Technology  Inc..  968  Albany-Shaker  Rd., 
Latham,  NY  12110,  J.  Lubr.t .  Tech.,  Trans.  ASME, 
104  (3).  pp  418-428  (July  1982)  19  figs,  6  refs 

Key  Word!:  Magnetic  beeringa,  Megnetic  wuienaion  tech- 
niquc! 

Analyticel  and  experimental  ttudiai  on  the  fundamental 
relationdiip!  governing  the  force!  In  en  exlally  Ktive,  trene 
veraely  passivo  alactro-magnetic  wpport  ayiiem  are  reported. 
By  the  uea  of  eome  eimpllfying  amimption!  regarding  the 
boundary  condition!,  aolution!  are  obtained  by  mean!  of  a 
Schwarz-Chrinoffel  traniformation,  which  provide!  the 
field  force!  ea  e  function  of  tha  relevant  geometric  and 
magnetic  parameter!.  Tha  axiitance  of  optimum  geometric 
configuration!  for  atiffneM  and  tangential  force  per  given 
aurfaca  area  ia  eatabliahed  and  tha  analyait  provide!  criteria 
for  determining  theae  configuration!. 


88-505 

Audytkal  and  Experbnental  Inveatigation  of  Mag¬ 
netic  Support  Syatema.  Part  II:  Experimental  Inveati¬ 
gation 

P.R.  Albrecht,  J.  Walowit,  and  0.  Pinkus 
Mechanicai  Technoiogy,  inc.,  968  Aibany-Shaker 
Rd.,  Latham,  NY  12110,  J.  Lubric,  Tech.,  Trans. 
ASME,  (3),  pp  429-437  (Juiy  1982)  17  figs,  1  ref 

Kay  Word!:  Magnetic  bearing!.  Magnetic  aumenaion  tech- 
nlquea 

An  experimental  apparatua  waa  developed  for  maeauring 
force!  and  fluxes  in  the  gap  between  megnetic  aurfacet  A 
teat  program,  conducted  for  both  aligned  and  mlaaligned 
teeth,  showed  very  good  agreement  between  the  analytical 
axpranion!  developed  in  a  companion  paper  and  tha  present 
teat  result!.  This  agreement  was  found  to  prevail  even  at 
ralativaly  high  flux  level!  and  a  high  degree  of  misalignment. 


GEARS 

83-506 

Dynamic  Behaviour  of  Geared  Syatema  with  Backladi 
Due  to  Stick-Slip  Vibratory  Motion 

D.  Michalopoulosand  A,  Dimarogonas 

School  of  Engrg.,  Univ,  of  Patras,  Patras,  Greece, 

Wear,  81,  pp  135-143  (1982)  6  figs,  1 1  refs 

Kay  Words:  Gears,  Stick-slip  remonaa,  Backlaih  affects 

Stick-ilip  phenomena  occur  with  low  tpeed  rotors  in  fluid 
bearings.  A  typical  case  li  the  turning  gear  mechanism  of 
large  turbomachinery  which  becomes  vulnereble  to  demage. 
In  other  ceses  wch  es  rolling  mills  or  textile  mechinery  the 
itick-tlip  phenomenon  influences  product  quality.  An  ana¬ 
lytical  investigation  of  a  linear  rotor  with  a  complex  turning 
gaar  system  of  many  degrees  of  freedom  Is  presented.  Gearing 
backlash  was  IrKluded  In  the  model.  The  mechanism  of 
backlash  was  found  to  be  of  considerable  importance  for  the 
appearance  of  instability.  Velocity  and  damping  were  the 
most  influential  factors  on  the  amplitude  of  stick-slip  motion 
and  Instability. 


COUPLINGS 


83-507 

The  ToraKHul  Effacb  of  Uaiiig  Heavy  Fuels  in  Diesel 
Power  Syatema 

R.J.  Hagler  and  B.W.  Hoffman 
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1 


American  Vulkan  Corp.,  P.O.  Drawer  673,  Winter 
Haven,  FL  33880,  Proc.  Natl.  Conf.  on  Power  Trans¬ 
mission,  9th  Annual  Mtg.,  Houston,  TX,  Nov  16-18, 
1982,  pp  233-235,  4  figs 

Kay  Wordi;  Couplings,  Torsional  vibration,  DIasal  anginas. 
Lubrication 

DIasal  angina  manufacturars,  n  wall  as  oparators  of  tha 
aquipnnant,  hava  baan  eoncantrating  on  raducing  oparating 
costs  by  rsducing  rotating  walght,  highar  horsapowar  output 
par  cylinder  and  using  lower  grade  fuels.  These  changes  have 
resulted  In  changing  tha  method  of  approaching  tha  torsional 
calculation  from  tha  view  of  a  perfect  system,  uniform 
output  par  cylinder,  to  t<ia  condition  where  one  cylinder 
has  no  fusi  iniactad  Into  tha  chamber  (misflra)  but  tha 
cylinder  still  compresses  tha  gas.  The  results  of  these  calcu¬ 
lations  and  their  affects  on  coupling  salaction  ara  discussed 
and  compared  with  field  maasuramants. 


Kay  Words:  Mechanisms,  Finite  element  tachniqua.  Com- 
putar-aldad  tachniqua 

Automated  computer  tachniqua  using  planar  Irregular  line 
alamant  Is  developed  for  dynamic  force,  torque,  stress,  and 
deflection  analysis  of  single  degree  of  fraadom  planar  mech¬ 
anisms.  A  mKhanism  can  hava  any  number  of  links,  any 
shape  of  links,  and  any  type  of  planar  kinematic  pair,  and 
may  be  subiactad  to  axtarnally  applied  and  Inertial  forces 
and  momantt 


83-SlO 

Dyiumie  Inatability  of  the  Elaatk  Coupler  of  a  Four- 
Bar  Mechanian 

M.C.  Constantinou  and  I.G.  Tadjbakhsh 
Rensselaer  Polytechnic  Inst.,  Troy,  NY,  ASME  Paper 
No.  82-DET-6 


Kay  Words;  Four  bar  mechanisms,  Dynamic  stability 


83-508 

Lateral  Vibration  Conoderationa  in  Coupling  Selec¬ 
tion 

R.L.  Eshleman  and  H.  Schwerdlin 
Vibration  Institute,  Clarendon  Hills,  IL,  Proc.  Natl. 
Conf.  on  Power  Transmission,  9th  Annual  Mtg., 
Houston,  TX,  Nov  16-18,  1982,  pp  225-231 , 8  figs, 
3  tables,  4  refs 

Kay  Words;  Couplings,  Natural  fraquanciat.  Lateral  vibration. 
Coupled  systems 

Techniques  for  obtaining  lateral  natural  frequencies  of 
coupled  mechanical  systems  ara  discussed.  Tha  effect  of 
coupling  selection  on  lateral  fraquanciat  it  contidarad  in 
mathematical  models  of  mechanical  systems.  Tests  to  obtain 
physical  date  are  discussed  along  with  tha  formulae  to  calcu¬ 
late  natural  fraquanciat.  The  tachniquat  ara  applied  to  a 
motor  blower  system. 


LINKAGES 


83-509 

Computer-Aided  Dynamic  Force,  Streaa,  and  Groaa- 
Motion  Reiponae  Analyaea  of  Ranar  Mechaniana 
Udng  Finite  Line  Element  Technique 

C.  Baggi  and  J.  Abounassif 

Tennessee  Technological  Univ.,  Cookeville,  TN, 
ASME  Paper  No.  82-DET-1 1 


The  dynamic  stability  of  a  four-bar  mechanism  it  invetti- 
gatad.  Regions  of  instability  ara  given  for  a  variety  of  the 
geometry  parantatars  of  the  mechanism.  Deflections  of  tha 
first  mode  of  tha  coupler  are  calculated.  Conskfaration  of 
higher  modes  it  shown  to  be  of  negligibla  influence. 


83-511 

A  Note  on  the  Effect  of  Foundation  Motion  Upon 
the  Reiponae  of  Flexible  Linkages 

C.K.  Sung  and  B.S.  Thompson 

Wayne  State  Univ.,  Detroit,  Ml,  ASME  Paper  No. 

82-DET-26 

Keywords;  Linkages,  Vibrating  foundations 

The  classical  assumptions  employed  in  the  design  of  linkages 
are  that  these  mechanisms  comprise  an  estemblage  of  rigid 
bodies  located  on  a  stationary  foundation.  Tha  limiutions 
of  this  statement  ara  examined  by  modeling  flexible  planar 
linkages  on  foundations  vibrating  in  the  plena  of  the  mech¬ 
anism.  Tha  elastic  coupler  and  rocker  links  ere  assumed 
to  deform  princksally  in  flexure  In  the  plane  of  the  mech¬ 
anism  and  tha  foundation  motion  is  taken  to  be  purely 
sinusoidal. 


83-512 

Generation  of  Elaatk  Streaa  Wavei  at  a  Comer  Junc¬ 
tion  of  Square  Roda 

K.H.  Yongand  K.J.  Atkins 
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Gang-Nail  Australia  Limited,  Singapore,  J.  Sound 
VIb.,  84  (3),  pp  431  -441  (Oct  8, 1982)  6  figs,  1 1  refs 

Ksy  Words:  Rods,  Jointi  (Junctloni),  Wava  propagatton. 
Elastic  waves,  Pulsa  excitation 

Fouriar  tKhnlquat  are  used  to  predict  the  transmitted  and 
reflected  waves  at  an  L-loInt  In  rods  of  square  crota-sactlon. 
The  axprasslont  for  both  longitudinal  and  flexural  wava 
components  are  derived  for  a  variable  angle  of  connsetion 
for  ths  rods.  These  components  are  avahiatsd  for  a  90 
angle  of  connection  and  an  arbitrary  longitudinsi  input 
pules.  The  predicted  waves  are  compared  with  axparlmantal 
rssultt  at  a  number  of  locationt  away  from  the  folnt  for  an 
input  pulsa  with  wsvalangths  which  ara  largo  comparad  with 
the  crosa-sactlonal  dlmansiont  of  ths  rods.  Good  agrsamant 
Is  obtained  for  all  waves. 


VALVES 

(Saa  No.  548) 


STRUCTURAL  COMPONENTS 


STRINGS  AND  ROPES 


8S-S13 

Ob  the  DyBamks  of  Conatraned  Misltibody  Systems 

J.W.  Kamman 

Ph.D.  Thesis,  Univ.  of  Cincinnati,  183  pp  (1982) 
DA  8223050 

Kay  Words:  Chains,  Computer  programs 

Ths  governing  aquations  for  constrained  multibody  systsms 
ara  formulated  in  a  manner  suitable  for  their  autonwtad, 
numerical  dsralopnMnt  and  solution.  Spocif icsily,  ths  ciosad 
loop  problem  of  multibody  chain  systoms  it  addraeead.  The 
governing  tquatlont  arc  dsvelopad  by  modifying  dynamical 
aquations  obtained  from  Lagrange's  form  of  (FAiambart's 
principia.  This  modification,  which  is  bated  upon  a  solution 
of  the  constraint  aquations  through  a  xaro  aiganvahies 
thaortm,  it  In  effect  a  contraction  of  tho  dynamical  aqua- 
tlons. 


88-514 

Kbiematic,  Static  anil  Dynamic  Invaat||ations  of  a 
Rane  Single-Loop  Kinematic  Chain  with  Prianatic 
Joints 

Y.l.  Yankov 

Higher  Inst,  for  Mining  and  Geological  Engrg.,  Sofia 
1156,  Bulgaria,  Mech.  Mach.  Theory,  17  (5),  pp 
313-319  (1982)  6  figs,  6  refs 

Kay  Words:  Chains 

A  plana  single-loop  closed  kinematic  chain  with  prismatic 
joints  and  many  dagraat  of  freedom  it  studied.  Some  formu¬ 
las  axprttting  the  displacement,  the  velochlat  and  the  accel- 
eratlont  of  an  arbitrary  order  of  the  links  by  meent  of 
generaihed  coordinates;  i.a.,  the  distances  between  the  tikfert 
of  the  adjacent  iinkt,  and  their  derivatives  retpectivaiy  are 
obtained  making  uta  of  the  intrinsic  transmission  functions. 
The  aquations  connecting  the  effective  forces  appiied  to 
every  two  adjacent  links  ara  derived  for  the  state  of  equilib¬ 
rium  of  the  kinematic  chain  by  appiying  the  principie  of 
virtual  work.  Tha  differential  aquations  for  the  movement 
of  the  kinematic  chain  are  obteined. 


CABLES 

(Also  see  No.  456) 


83-515 

Modal  Stiff  aaaaaa  of  a  PreteBasoBed  Cable  Net 

C.R.  Calladine 

Dept,  of  Engrg.,  Univ.  of  Cambridge,  Cambridge 
CB2  1PZ,  UK,  Inti.  J.  Solids  Struc.,  J8  (10),  pp 
829-846  (1982)  8  figs,  8  refs 

Kay  Words:  Cables,  Modal  analysis.  Stiffness  coefficients 

This  paper  Is  concerned  with  tha  structural  mechanics  of 
pretenslonod  saddle-shaped  cable  nets.  Such  nets  are  nor¬ 
mally  ragardad  as  being  nonlinear  systems;  but  it  Is  shown 
that  thek  behavior  may  be  described  satisfactorily  in  terms 
of  two  distinct,  and  practically  Independent,  sets  of  exten- 
sional  and  inaxtensional  nwdes.  EKh  sat  of  modes  may  be 
studied  by  means  of  suitable  linear  analysis,  and  the  eigen- 
nnodes  may  be  found  without  difficulty. 


BARS  AND  RODS 

(Alao  see  No.  512) 


83-516 

VlmtioBs  of  Vortkal  Rods  with  aB  Attached  Maaa 

H.  Saito,  S.  Chonan,  and  T.  Kobari 


Dept,  of  Mech,  Engrg.,  Tohoku  Univ.,  Sendai,  Japan, 
J.  Sound  Vib.,£4  (4),  pp  519-527  (Oct  22,  19821 
8  figs,  3  refs 

Kty  Wordi;  Rods,  Msu-b«»m  lyitimi.  Natural  fraquarKlai, 
Timoihanko  thaory 

Fraa  flaxural  vibratloni  of  vartical  rodi  having  an  attachad 
maH  at  an  Intarmadiata  point  and  differant  end  eonttrainti 
ara  invaitigated,  with  coniidaration  of  the  axial  force  owing 
to  the  weight  of  a  man.  The  frequency  equation  is  darivad 
on  the  basil  of  Timoihanko  beam  theory.  Tha  first  and 
second  naturai  frequencies  era  obtained  numerically  and 
compared  with  those  of  rods  which  have  no  axiai  force  due 
to  gravity. 


BEAMS 

(Also  see  Noi  470, 481 , 648, 657) 


83-517 

Natural  Fiequenciea  for  Out-of-Plane  Vibrations  of 
Curved  Beams  on  Elastic  Foundations 

T.M.  Wang  and  W.F.  Brannen 
Dept,  of  Civil  Engrg.,  Univ.  of  New  Hampshire, 
Durham,  NH  03824,  J.  Sound  Vib.,  £4.  (2),  PP 
241-246  (Sept  22, 1982)  2  figs,  12  refs 

Key  Words:  Beams,  Curved  beams.  Elastic  foundationi. 
Natural  fraquanciei 

A  study  of  the  natural  out-of-plane  vibratloni  of  circular 
curved  beams  on  elastic  foundations  Is  presented.  The  fre¬ 
quency  equation  is  derived  for  a  clemped-cismped  beam 
and  numsricsl  results  era  given  to  show  the  effects  of  the 
opening  angle  of  the  curved  beam  and  foundation  constants 
on  tha  natural  fraquanciei  of  tha  beam. 


83-518 

VibntbMi  of  a  Cantilever  Beam  wiBi  a  Base  Excita¬ 
tion  and  Tip  Maas 

C.W.S.  To 

Dept,  of  Mech.  Engrg.,  Univ.  of  Calgary,  Calgary, 
Alberta,  Canada  T2N  1N4,  J.  Sound  Vib.,fia(4), 
pp  445-460  (Aug  22,  1982)  2  figs,  1  table,  10  refs 

Kay  Words:  Beams,  Cantilever  beams.  Mass-beam  systems, 
Bass  excitation.  Natural  fraquanciei.  Mode  shapes 


Methods  ere  described  for  calculation  of  natural  frequencies 
and  mode  shapes  of  a  cantilever  beam  with  a  base  excitation 
and  tip  mass  whose  canter  of  gravity  does  not  coincida  with 
tha  point  of  attachment.  Exact  axpraiiioni  for  natural  fre- 
quanciai  and  mode  shapes  are  derived.  Some  typicel  results 
are  presented. 


83-519 

An  InvMligation  of  the  Beam  Impact  Problem 

G.  Hughes  and  D.M.  Speirs 

Cement  and  Concrete  Association,  Slough,  UK,  Rept. 
No.  TR-546,  ISBN-0-7210-1246-9,  120  pp  (1982) 
PB82-251174 

Key  Words:  Beams,  Reinforced  concrete.  Impact  rea>onie, 
Impect  tests 

This  report  describes  80  impact  tests  on  pin-ended  reinforced 
concrete  beams  and  12  tasts  on  simply  supported  reinforced 
concrete  beami  For  each  test,  the  impact  force  history  and 
beam  displacements  were  measured.  Various  models  of  the 
impact  are  discussed. 


83-520 

Beam  Bending-Toraon  Dynamic  Stiffneia  Method  for 
Calculation  of  Exact  Vibration  Modes 

W.L.  Hallauer,  Jr.  and  R.Y.L.  Liu 
Dept,  of  Aerospace  and  Ocean  Engrg.,  Virginia  Poly¬ 
technic  Inst,  and  State  Univ.,  Blacksburg,  VA  24061, 
J.  Sound  Vib.,  (1),  pp  105-113  (Nov  8,  1982) 
3  figs,  1  table,  1 9  refs 

Key  Words:  Beams,  Dynamic  stiffness.  Matrix  methods. 
Natural  fraquanciei.  Mode  shapes.  Coupled  rea>onia.  Tor¬ 
sional  reiponsa,  Flaxural  response 

The  exact  dynamic  itiffnen  matrix  is  derived  for  a  straight 
and  uniform  beam  alement  whose  elastic  and  inertial  axai 
ara  not  coincidant.  Elamentary  bending-torsion  beam  theory 
Is  used,  and  banding  translation  Is  rastrictad  to  ona  diractlon. 
The  element  nrwtrix  can  be  uiad  in  tha  dynamic  itiffneu 
method  for  calculation  of  axact  natural  fraquancies,  nuxle 
shapes,  and  genaralirad  masses  for  planar  aiiamblagai  of 
connactad  bending-torsion  beams.  The  dynamic  stiffness 
method  is  outlined,  and  details  pertinent  to  tha  bending- 
torsion  beam  element  are  given. 
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83-521 

On  the  Two  Frequency  Spectra  of  Titnorfienko 
Beami 

M.  Levinson  and  D.W,  Cooke 
Dept,  of  Mech,  Engrg.,  Univ.  of  Maine  at  Orono, 
Orono,  ME  04469,  J.  Sound  Vib.,  _84_  (3),  pp  319- 
326  (Oct  8,  1982)  1  table,  15  refs 

Key  Wordi:  Beami,  Tlmoihenko  theory.  Flexural  vibration 

Thli  piper  li  concerned  with  the  queition  of  whether  there 
are  two  distinct  aiectra  of  frequenciai  for  the  traniveria 
vlbrationi  of  Tlmoihenko  beami  ai  hai  been  claimed  by  a 
number  of  prior  authors  for  the  case  of  the  simply  supported 
beam  and,  more  recently,  for  beams  supported  In  an  arbi¬ 
trary  manner.  Elementary  analysis  leads  to  the  conclusion 
that  there  is  only  a  single  frequency  spectrum;  in  the  particu¬ 
lar  case  of  the  simply  supported  beam  the  two  frequency 
spectra  viewpoint  may  be  expedient  as  a  device  to  contpute 
frequencies  but  does  not  serve  otherwise  to  explain  the 
complex,  dynamical  behavior  of  Timoshenko  beams 


83-522 

Random  Point  Excitation  of  Coupled  Beiuns 

H.G.  Davies  and  S.l.  Khandoker 
Dept,  of  Mech.  Engrg.,  Univ.  of  New  Brunswick, 
Fredericton,  New  Brunswick,  Canada,  J.  Sound 
Vib.,  J4  (4),  pp  557-562  (Oct  22,  1982)  5  figs, 
5  refs 

Key  Words:  Beemi,  Coupled  systems,  Rendom  excitation. 
Point  source  excitation 

Numericil  results  are  presented  for  the  power  flow  between 
two  coupled  beams,  one  of  which  is  excited  at  a  point  by  a 
random  force.  Frequency,  spatial  (over  the  excitation  point) 
and  ensemble  (by  varying  the  relative  lengths  of  the  beams) 
averages  are  compared  with  each  other  and  with  the  results 
from  simple  statistical  models  such  as  SEA. 


83-523 

Mechanical  Vibrations  in  TheimotheolopcaUy  Simple 
ViscoelaRk  Beams  and  Plates 

R.D,  Marangoniand  N.  Basavanhally 
Dept,  of  Mech.  Engrg.,  Univ.  of  Pittsburgh,  Pitts¬ 
burgh,  PA  15261,  Inti.  J.  Solids  Struc.,  JJ  (11),  pp 
1007-1029  (1982)  14  figs,  5  tables,  21  refs 


Key  Words:  Beams,  Plates,  Viscoelastic  properties.  Tempera¬ 
ture  effects 

The  problem  of  vibration  of  viscoelastic  beams  and  plates 
subjected  to  a  known  transient  temperature  distribution 
and  simply  supported  boundary  conditions  is  solved  using  a 
Williams-type  model  expansion  technique.  The  viscoelastic 
property  ascribed  is  linear  but  otherwise  general  and  its 
temperature  dependence  follows  a  thermorheologically 
simple  viscoelastic  law.  The  internal  damping  considered  is 
proportional  to  the  velocity  of  motion.  The  msesured  mate¬ 
rial  relaxation  is  characterized  using  a  Dirichlet  Series  which 
represents  a  Maxwell  chain.  The  analytical  solution  Is  based 
upon  superposing  a  time  dependent  static  problem  that  con¬ 
tains  the  time-varying  boundary  conditions  and  a  reduced 
dynamic  problem  that  contains  the  inertia  terms  and  the 
homogeneous  boundary  conditioni  The  integro-differential 
equation  that  results  from  the  dynamic  problem  is  solved 
numerically  using  a  fourth  order  Runge-Kutta  method. 


83-524 

Improved  Numerical  Computation  of  Uniform  Beam 
Characteriatic  Values  and  Characteristic  Functions 

J.R.  Gartner  and  N.  Olgac 

Dept,  of  Mech.  Engrg..  Univ.  of  Connecticut,  Storrs, 
CT  06268,  J.  Sound  Vib.,  M  (4),  PP  481-489  (Oct 
22, 1982)  4  figs,  2  tables,  7  refs 

Key  Words:  Beams,  Flexural  vibration,  Bernoulli-Euler 
method 

The  problem  of  the  lettral  bending  vibrations  of  a  uniform 
cross-section  Euler-Bernoulli  beam  has  been  treated  by  many 
investigators.  The  most  widely  accepted  solution  technique 
is  to  apply  the  method  of  separation  of  variables  to  the 
governing  partial  differential  equation.  In  this  manner  the 
temporal  and  spatial  portions  of  the  solution  can  be  treated 
individually.  Several  forms  of  the  spatial  characteristic  func¬ 
tion  have  been  put  forth  by  past  investigators.  The  inherent 
problem  which  rises  in  the  use  of  these  characteristic  func¬ 
tions  is  the  numerical  instability  arising  from  the  excessive 
magnitudes  of  the  computed  terms.  These  instabilities  are 
ea>ecially  noted  in  the  computation  of  higher  mode  charac¬ 
teristic  functions.  A  new  form  of  the  characteristic  function 
is  presented  here  which  limits  the  magnitude  of  all  terms  to 
the  approximate  range  of  ±1.  This  is  accomplished  by  avoid¬ 
ing  all  large,  positive  exponential!  The  tame  concept  it 
continued  for  the  reliable  evaluation  of  the  system  eigerv 
values  and  other  required  parametric  value! 


83-525 

Vibratioiu  of  Split  Beams 

J.T.S.  Wang,  Y.  Y.  Liu,  and  J.A.  Gibby 
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Georgia  Inst,  of  Tech.,  Atlanta,  GA  30332,  J.  Sound 
Vib.,  84  (4),  pp  491-502  (Oct  22,  1982)  4  figs,  7 
tables,  5  refs 

Kay  Words:  Baom^  Dlicontinulty-containing  madia,  Natural 
fraquanciai,  Moda  ihapai 

Fraa  vibratlont  of  baami  containing  «>llt  ragloni  ara  Invatti- 
gatad.  Qanaral  lolutioni  for  ungtllt  and  9llt  raglont  ara  first 
astabllshad.  Racurranca  aquations  ralating  intagratlon  con¬ 
stants  for  adiacant  intsrior  raglons  ara  astabllshad  by  satis¬ 
fying  continuity  conditions  at  junctions  of  Interior  regions, 
The  fraquancy  dstsrmlnant  is  than  obtained  by  satisfying 
continuity  conditions  at  junctions  batwaan  and  regions  and 
interior  raglons  Immadiataly  nsxt  to  ths  and  regions.  Numeri¬ 
cal  examples  ara  prassntsd  for  illustrstivo  purposes  Sonta 
numaricsl  results  ara  compared  to  results  for  a  lumped  mass 
modal  and  to  limitsd  sxparlmantal  maasuramants. 


83-526 

Stractural  Syntheasi  of  Sandwich  Beams  with  Outer 
Layers  of  Box-Section 

J.  Farkasand  K.  Jarmai 

Dept,  of  Materials  Handling  Equipments,  Technical 
Univ.  for  Heavy  Industry,  H-3515  Miskolc,  Hungary, 
J.  Sound  Vib.,  M  (1),  pp  47-56  (Sept  8,  1982)  6 
figs,  4  tables,  16  refs 

Key  Words:  Bsams,  Sandwich  structures.  Vibration  damping. 
Structural  synthesis 

It  is  proved  by  modal  measurements  that  for  sandwich  beams 
constructed  from  two  rectangular  tubes  and  a  damping  layer 
glued  batwaan  them  varlout  calculation  methods  can  be 
applied.  A  minimum  cost  design  procedure  Is  presented  for 
a  sandwich  beam  with  constant  cross-saction.  In  a  numerical 
example,  constraints  ralating  to  the  maximal  dynamic  strasses 
and  deflection  at  well  at  local  buckling  of  plate  elements  ere 
considered. 


83-527 

The  Deiigii  of  Beauu  on  Winklei^Paftenuk  Founda- 
tioaa  for  Minimum  Dynamic  Rcaponae  and  Maximum 
Eigeitfrequency 

S.  Adali 

Natl.  Res.  Inst,  for  Mathematical  Sciences,  Pretoria, 
South  Africa,  Rept.  No.  CSIR-TWISK-233,  36  pp 
(Sept  1981) 

N82-27762 


Key  Words:  Beemt,  Winkler  foundations,  Pasternak  founda¬ 
tions,  Natural  frequanclat.  Design  tachniquat 

That  cross  sectional  shape  of  a  beam  supported  by  a  Winkler- 
Pattarnek  foundation  It  determined  which  will  minimize  the 
dynamic  rca>onte  of  the  beam  or  maximiza  Its  fundamental 
eigenfrequency.  The  dynamic  ratponsa  It  defined  either  at 
the  maximum  dynamic  deflection  or  tha  maxintum  dynamic 
normal  stress  when  the  beam  it  subject  to  a  periodic  dynam¬ 
ic  load.  To  obtain  tha  optimal  designs,  the  methods  of 
mathemetical  programming  ara  employed,  the  area  function 
being  approxlnwted  by  constant  or  linaar  splines  on  specified 
partitlont.  An  Iterative  solution  procadiire  It  formulated  that 
takes  the  form  of  successive  steps  of  analysis  and  optimiza¬ 
tion.  The  effect  of  varlout  problem  parameters  on  the  effi¬ 
ciency  of  tha  datignt  it  investigated. 


FRAMES  AND  ARCHES 

(Also  tee  No.  643) 


83-528 

Vibrattouf  of  Shallow  Archai,  Iiichidiiif  the  Effect  of 
Geometric  Non-Linearitses 

M.R.M.  Crespo  Da  Silva 

Dept,  of  Aerospace  Engrg.  and  Applied  Mechanics, 
Univ.  of  Cincinnati,  Cincinnati,  OH  45221,  J.  Sound 
Vib.,M  (2),  PP  161-172  (Sept  22,  1982)  4  figs,  1 
table,  20  refs 

Key  Words:  Arches,  Harmonic  excitation.  Geometric  effects 

The  planar  and  non-planer  motions  of  shallow  arches  of 
arbitrary  shape,  or  of  thin  initially  curved  planer  structural 
members,  ere  investigated  with  the  objective  of  determining 
tha  Influence  of  non-straightnett  on  tha  planar  and  non- 
plenar  reu>onte  of  the  system  to  a  planar  harmonic  excita¬ 
tion.  Comparison  Is  mada  with  tha  rasponse  of  a  straight 
element  having  the  tame  length  at  tha  curved  member. 


PANELS 

(Also  see  No.  668) 


83-529 

Reaaona  and  Meana  for  Meaauriug  the  Spectral  Den- 
aity  of  the  Pressure  in  a  Subsonic  Turbulent  Bound¬ 
ary  Layer 

G.  Maidanik  and  T.  Eisler 
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David  Taylor  Naval  Ship  Res.  and  Dev.  Ctr.,  Bethes- 
da,  MD  20084,  J.  Sound  Vib.,  (3).  pp  397-416 
(Oct  8, 1982)  12  figs,  11  refs 

Kty  Words:  Pintli,  Fluid-inductd  txcitation.  Power  «>ectral 
density 

A  generel  operetionel  formelism  is  introduced  to  describe 
the  response  of  e  plane  structural  surface  (a  panel)  of  finite 
Impadanea  and  tha  fluid  madia  in  which  it  it  immersed.  The 
formalism  axhibitt  three  basic  alamantal  factors;  the  inrtped- 
anca  of  tha  uniform  structural  surface,  tha  axtarnal  drive, 
and  the  factor  describing  tha  interactions  between  these  two 
factors  via  tha  impedance  nonninlformitlet.  Each  of  theta 
three  factors  hat  an  independent  physical  existence  and  it 
described  by  a  model  which  it  always,  to  tome  degree,  an 
approximation.  Compatibllhy  of  tha  approx Imat Ions  Inher¬ 
ent  in  theta  factors  It  amphatizad. 


PLATES 

(Alto  see  No.  523) 


83-530 

Reaearch  on  Dynamics  of  Composite  and  Sandwich 
Plates 

C.W.  Bert 

School  of  Aerospace,  Mech.  and  Nuclear  Engrg., 
Oklahoma  Univ.,  Norman,  OK,  Rept.  No.  OU-AMNE- 
82-3,TR-27,  40  pp  (July  1982) 

AD-A117  946 

Kay  Words:  Plates,  Composite  structures,  Sandwich  struc- 
turst;  Flutter 

This  report  presents  a  survey  of  the  literature  concerning 
dynsmict  of  plate-type  structural  elements  of  either  com¬ 
posite  material  or  sandwich  construction.  Papers  from  mid- 
1979  through  early  1962  are  reviewed,  at  are  a  few  1978 
and  early  1979  references.  Particular  attention  is  given  to 
experimental  research  and  to  linear  and  nonlinear  analysis. 
Configurstiont  include  rectangularly  orthotropic,  cylindri- 
cally  orthotropic,  and  anisotropic  plates;  laminated  plates; 
and  thick  and  sandwich  platai  Free  and  forced  vibration, 
panel  flutter,  and  impact  are  also  considered. 


83-531 

Natural  Frequenciea  of  Circular  Platea  with  Partidly 
Free,  PartiaUy  Clamped  Edgea 

F.E.  Eastep  and  F.G.  Hemmig 


Univ.  of  Dayton,  Dayton,  OH  45469,  J.  Sound  Vib., 
M  (3),  pp  359-370  (Oct  8,  1982)  1  table,  10  refs 

Kay  Words:  Platas,  Circular  plates.  Natural  frequenclet.  Mode 
shapes,  Finite  element  technique.  Holographic  techniquas 

Tha  finha  element  method  it  used  to  predict  numerically 
tha  natural  frequenclet  and  mode  shapes  of  a  vibrating 
circular  plate  with  a  partially  free,  partially  clamped  edge. 
A  later  holography  method  it  used  to  obtain  experimentally 
the  natural  frequenclet  and  mode  shapes  of  the  acoustically 
excited  circular  plate  with  mixed  boundary  conditions.  The 
varittion  of  frequency  and  mode  shape  with  the  free  arc 
portion  of  the  circular  boundary  are  compared  numerically 
and  experimentally  and  ara  in  excellent  agreement.  The 
mixed  boundary  conditions  causa  tome  of  the  higher  modes 
to  split  into  two  branches  with  increasing  arc  length  of  the 
free  bcundary. 


83-532 

Internal  and  External  Fields  of  Inaonified  Plates  along 
Lamb  Mode  Branches  of  Zero  Order 

A.  Freedman  and  G.G.  Swinerd 
65  Mount  Pleasant  Ave.,  Weymouth  DT3  5JF,  UK, 
J.  Sound  Vib.,M(4),  PP  479-500  (Aug  22,  1982) 
13  figs,  2  tables,  15  refs 

Key  Words:  Elastic  waves.  Plates,  Submerged  structures 

A  detailed  invettigatton  is  presented  of  the  reflection  and 
transmistion  coefficientt  and  of  the  internal  dimiscement 
field  along  the  branches  of  the  Aq  and  Sq  Lamb  modes  of 
a  water-immersed,  infinite  steel  plate  insonified  by  a  plane 
wave.  The  extensive  numerical  results  presented  are  based  on 
exact  elastic  theory. 


83-533 

Traniaent  Reaponae  of  Finite  Plates  Subjected  to 
Surface  Loadinga 

A.A.  Lotfy 

Ph.D.  Thesis,  Univ.  of  Waterloo,  Canada  (1982) 

Key  Words:  Pistes,  Transient  response 

It  Is  well  known  in  the  literature  that  the  theory  of  elasto- 
dynsmics  can  be  used  to  find  the  transient  response  of  pistes 
subiected  to  symmetric  or  antisymmetric  surface  loeding. 
There  exists  a  good  deal  of  information  on  the  application 
of  this  theory  to  infinite  and  semi-infinite  platei  However, 
the  iiTvestIgatlon  of  the  finite  plate  transient  remonse  to  end 
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lofldingi  hfi  batn  uk«n  up,  only,  rKintly,  Tht  •im  of  this 
theiii  li  to  •xpand  the  itudy  of  th«  trinitont  rtiponM  of 
finite  pletei  to  include  the  ceie  of  airfece  loadingi.  Thli 
topic  can  be  of  great  ilgnif  icance  at  it  deeli  with  the  evalua¬ 
tion  of  a  more  general  dynamic  loading'i  influence  on  itruc- 
turai.  Tha  avaHabla  approximate  methodi  of  analyiii  are 
not  ei  capable  of  predicting  the  ectuel  itreu  diitribution 
during  or  after  the  appllcetlon  of  the  loadingi  ai  tha  ttreii 
wave  analyiii  contained  In  thli  theiii 


83-534 

Suinined  and  Differential  Hannonic  Oacillationa  in  a 
Circular  Plate 

K.  Yasuda  and  N.  HayashI 

Nagoya  Univ.,  Furocho,  Chikusaku,  Nagoya,  Japan, 
Bull.  JSME,  25  (208),  pp  1582-1590  (Oct  1982)  11 
figs,  10  refs 

Key  Wordi:  Pletei,  Hermonic  excitation.  Sum  and  difference 
frequenciei 

Varioui  typei  of  exiiymmetric  nonlineer  forced  oicilletioni 
are  expected  to  occur  in  a  circular  plate  lubjectad  to  har¬ 
monic  excitation.  The  preiant  paper  conarni,  among  othari, 
the  lummeti  and  differential  harmonic  OKillationi.  Both 
theoretical  and  experimental  analyiei  are  conducted. 


83-535 

An  Analytical  Solution  to  the  Prablema  of  Three- 
Phonon  Interaction  and  Second  Harmonic  Genera¬ 
tion  in  a  Solid  Plate 

T.S.  Chao 

Dept,  of  Physics,  Georgetown  Univ.,  Washington,  DC, 
Rept.  No.  GUUS08825,  TR-5,  101  pp  (Aug  1982) 
AD-A117  907 

Kay  Wordi;  Platei,  Harmonic  wavei 

A  Qreen'i  function  approach  ii  uied  to  determine  the  condi- 
tioni  under  which  it  it  poiiible  to  generate  lecond  harmonici 
of  Lamb  wavei  on  wild  platei  and  to  have  two  Lamb  wavei 
interact  to  produce  a  third  phonon  (another  Lamb  mode). 


83-536 

Dynamic  Finite  Element  Model  for  Lamiiuted  Struc¬ 
tures 

D.W.  Pillasch,  J.N.  Majerus,  and  A.R.  Zak 


Dept,  of  Aeronautical  and  Astronautical  Engrg., 
Univ.  of  Illinois  at  Urbana-Champaign,  104  S.  Math¬ 
ews  Ave.,  Urbana,  IL  61801,  Computers  Struc., 
16  (1-4),  pp  449-455  (1983)  6  figs,  7  refs 

Kay  Wordi:  Platei,  Layered  materiaii.  Finite  element  tech¬ 
nique 

A  finite  element  itruetural  model  ii  developed  for  the  dy¬ 
namic  analyiii  of  laminated,  thick  platei.  The  model  um 
quadrilateral  alementi  to  rsprsient  the  ihape  of  the  piste 
and  tha  alementi  are  itackad  in  tha  thickneii  direction  to 
reprewnt  varioui  material  layari.  Thli  analyiii  sllowi  for 
orthotropic,  elaitic-plaitic  or  alaitio-viicoplaitic  matariai 
propertisL  Nonlinear  itrain  dimlacement  ralatloni  ara  uisd 
to  rapreisnt  large  tranwerie  plate  deflection.  A  finite  differ¬ 
ence  technique  ii  uiad  to  perform  the  numerical  time  inte¬ 
gration. 


83-537 

Dynamic  Reiponse  of  Viscoelaitic  Platei  of  Arbi¬ 
trary  Shape  to  Rapid  Heating 

D.  Hill,  J.  Mazumdar.and  D.L.  Clements 
Dept,  of  Applied  Mathematics,  The  Univ.  of  Ade¬ 
laide,  South  Australia,  Inti.  J.  Solids  Struc.,  (11), 
pp  937-945  (1982)  6  figs,  1  table,  13  refs 

Kay  Wordi:  Platei,  Vlicoelaitic  propertiei.  Temperature 
effecti 

The  dynamic  behavior  of  vlicoelaitic  platei  of  arbitrary  ihspa 
lubjected  to  elevated  tempersturei  ii  examined.  Uiing  a 
method  baled  upon  the  concept  of  iioamplitude  contour 
linei  in  conjunction  with  iiothermsl  contoui  linei  on  the 
wrface  of  the  plate,  a  limple  general  approach  for  the  itudy 
of  thermally  Induced  vibrationi  of  a  vlKoelanic  plate  it 
preiented.  The  reailting  method  of  lolution  ii  applied  to 
Itudy  the  remonie  of  a  vlicoelaitic  plate  in  the  form  of 
a  hollow  ellipticsl  snnulut  and  a  viicoelsitic  rectangular 
plate  under  a  thermal  ihock  at  the  center. 


83-538 

Free  Vibration  of  a  Stiffened  Trapezoidal  Cantilever 
Plate 

T.  Irie,  G.  Yamada,  and  H.  Ida 
Dept,  of  Mach.  Enc  g.,  Faculty  of  Engrg.,  Hokkaido 
Univ.,  Kita-13,  Nishi-8,  Kita-ku,  Sapporo,  060  Japan, 
J.  Acoust.  Soc.  Amer..  72  (5).  pp  1508-1513  (Nov 
1982)  5  figs,  2  tables,  17  refs 
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Kty  Wordi:  Plant,  Cantilavtr  platat,  Stilfantd  platai,  Natural 
fraquamlai,  Moda  ihapai 

An  analyili  It  pratantad  for  tha  fraa  vtoratlon  of  a  tllffanad 
trapaioldal  oantllavar  plata.  For  thlt  purpota,  a  trapaiotdal 
plan  It  traniformad  Into  a  tquara  plan  of  unit  langth  by  tha 
trantformatlon  of  varloblat.  Tha  trantyarta  daflaction  of  tha 
trantfornnd  iquara  plata  It  axprattad  In  a  tarlat  of  tha 
productt  of  tha  daflaction  functiont  of  a  eantllavar  baam 
and  a  fraa>fraa  baam  parallal  to  tha  adgat  of  tha  plata,  and 
tha  fraquancy  aquation  It  darivad  by  tha  Rin  method.  Tha 
alamantt  of  tha  aquation  ara  ealcuiatad  by  numarlcal  intagra* 
tion.  Tha  pratant  mathod  Itappliad  to  tquara,  paralMogram, 
or  trapatoidal  eantllavar  platat  with  tavaral  ttiffanart;  tha 
natural  fraquanetot  and  tha  moda  thapat  ara  ealcuiatad 
numarically  up  to  hlghar  modai,  and  tha  affaett  of  ttiffanart 
on  tha  vibration  ara  atudiad. 


83^39 

Laige  Amplitiide  Free  Vibrationa  of  a  Right  Ai^gietl 
laoaeelea  Triangular  Plate  of  Simply  Supported  Edgea 

S.K.  Chaudhuri 

Dept,  of  Mathematics,  Acharya  B.N.  Seal  College, 
Cooch-Behar,  West  Bengal,  India,  J.  Sound  VIb., 
84  (1),  pp  81-85  (Sept  8, 1982)  3  figs,  10  refs 

Kay  Words:  Platat,  Triangular  bodiat,  Fraa  vibration.  Large 
amplitudat 

An  analysis  of  iatga  amplitude  fraa  vibrationt  of  a  right 
angled  boacalat  triangular  plan  of  simply  supported  adgat 
It  givan,  baaed  on  tha  von  Karmln  field  aquationt  axprattad 
in  tormt  of  ditplacamant  componantL  Tha  diffarantial  aqua¬ 
tiont  Involving  tha  Indiana  ditplacannntt  ara  aohrad  com¬ 
pletely.  A  second  order  nonlinear  diffarantial  aquation  for 
the  unknown  tima  function  It  obninad  by  meant  of  Gaiar- 
kln't  procedure  and  tolvad  In  terms  of  Jacobian  elliptic 
functioni  NumarIccI  retuitt  are  presented  graphically  and  a 
comparison  of  theta  with  retuitt  obnined  from  a  Berger- 
type  analy  tit  It  made. 


83-540 

Axhgrininetrie  Vibratioua  of  a  Veaael  with  VariuMe 
ThiduMaa 

K.  Suzuki,  M.  Konno,  T.  Kosawada,  and  S.  Takahashi 
Faculty  of  Engrg.,  Yamagata  Univ.,  Yonezawa,  Japan, 
Bull.  JSME,2§.(208),  pp  1591-1600  (Oct  1982)  15 
figs,  6  refs 


Kay  Words:  Shell-plate  tyttamt.  Geometric  effects.  Natural 
fraquanebtt  Moda  thapat 

The  axitymmetric  vibrationt  of  a  vattal  with  variable  thick- 
nata  composed  of  a  cylindrical  shell  and  two  circular  platat 
at  its  lldt  ara  invattigatad.  Tha  Lagrengbn  of  tha  vattal  It 
obtained  axprattad  by  quadratic  forms  of  unknown  bound¬ 
ary  vakjet  and  tha  frequency  aquationt  ara  obtained  from  tha 
minimum  condHion  of  the  Lagranglan. 


83-541 

The  Reaponae  of  a  Fluid-Loaded,  Beam-Stiffeued 
Plate 

G.P.  Eatwell  and  D.  Butler 

School  of  Mathematics,  Univ.  of  Bath,  Claverton 
Down,  Bath  BA2  7AY,  UK,  J.  Sound  Vib.,  M  (3), 
pp  371-388  (Oct  8,  1982)  8  figs,  14  refs 

Key  Words:  Platat,  Baam-plata  tyttamt,  Fluid-inducad  axci- 
tation 

Exprauiont  ara  obtainad  for  tha  vibration  of  and  sound  radi¬ 
ation  from  a  fluid-loaded  elastic  plata  which  It  ttiffanad  by  a 
finite  number  of  parallel  beama  The  axprattiont  ara  evalu¬ 
ated  asymptotically  in  tha  far  field  and  retuitt  for  point  and 
line  excitation  of  a  plata  with  equally  tpacad  beams  com¬ 
pared  with  those  for  a  corrauxmding  periodically  Miffaned 
plate. 


83-542 

The  Dyumica  of  Repeated  Impacta  with  a  Sinu- 
aoidally  Vibratiug  Table 

P.J.  Holmes 

Dept,  of  Theoretical  and  Appl.  Mech.  and  Ctr.  for 
Appl.  Mathematics,  Cornell  Univ.,  Ithaca,  NY  14853, 
J.  Sound  Vib.,  84  <2),  pp  173-189  (Sept  22,  1982) 
10  figs,  35  refs 

Kay  Words:  Platat,  Vibrating  ttructurat.  Impact  raqionta. 
Balls 

A  deceptively  simple  difference  aquation  it  darivad  which 
approxknataly  deterlbat  tha  motion  of  a  tmall  ball  bouncing 
vertically  on  a  mattiva  tlnutokfally  vbrating  plata.  In  the 
cate  of  perfect  elastic  impacts,  the  aquation  raducat  to  the 
standard  mapping  which  hat  been  axtentivaly  studied  by 
phyticittt  In  connection  with  the  motions  of  particlat  con¬ 
strained  in  potential  walls.  It  it  shown  that,  for  tufficiantly 
largo  excitation  velocitiet  and  a  coofficlant  of  ratiitutlon 
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clow  to  ont,  thit  dcnrmlniitic  dynamical  lyitam  axhibitt 
larsa  famlllat  of  irragular  non-parlodic  nlutloni  In  addition 
to  tha  axpactad  harntonic  and  lubharmonic  motloni.  Tha 
phyiical  iii)n''lcanca  of  thaw  and  othnr  chaotic  motiona 
which  appaar  to  occur  fractutntly  In  noniinaar  owlllationi  It 
(fiKuwad. 


SHELLS 

(Alao  tea  No.  540) 


83S43 

Vibration  and  Buckling  of  Cylindera  witk  Elliptical 
Croat  Section 

K.  Shirakawa  and  M.  Morita 
Dept,  of  Mech.  Engrg.,  Univ.  of  Osaka  Prefecture, 
Mozii-Uinemachi,  Sakai,  Osaka  591,  Japan,  J.  Sound 
Vib.,  (1),  pp  121-131  (Sept  8,  1982)  6  figs,  1 
table,  16  refs 

Kay  Words:  Shells,  Cylindrical  shells,  Frsa  vibration 

A  study  of  the  frsa  vibration  of  finita  cyilndnrs  with  silipti- 
cal  crow  section  under  external  prsstura  It  prewnted.  Tha 
buckling  pressure  it  obtslnsd  at  a  wecial  caw  in  tha  frsa 
vtoration  anslytlt.  Tha  allipticsl  crort  section  It  contidarad 
to  be  composed  of  two  circular  arcs,  and  tha  aquationt  of  a 
circular  cylindrical  shall  are  applied.  Numerical  examples 
are  prawntad  to  examine  tha  affect  of  out-of-roundnan  on 
tha  natural  frequanciatand  tha  buckling  prattura. 


83-544 

An  Analytical  Model  for  Ovalling  Oacillation  of 
Qamped-Qamped  Cylindrical  Shells  in  Cross  Flow 

M.P.  Paidoussis,  S.J.  Price,  and  H.-C.  Suen 
Dept,  of  Mech.  Engrg.,  McGill  Univ.,  Montreal,  Que¬ 
bec,  Canada,  J.  Sound  Vib.,  M  (4),  pp  555-372 
(Aug  22, 1982)  5  figs,  4  tables,  19  refs 

Kay  Words:  Shells,  Cylindrical  shells,  F’uld-Induoad  excita¬ 
tion,  Aaroalasticlty,  Wind-induced  axcKstion,  Chknnays 

A  quati-static  aaroalattic  theory  for  prsdicting  tha  ovalling 
oscillations  of  thin  cylindrical  shells  in  crow  flow  Is  pra- 
wnted.  Tha  flow  it  treated  at  a  superposition  of  tha  mae- 
turad  viscous  mean  flow  and  a  potential  flow  associatad  with 
daformation  of  tha  shall.  Tha  aarodynamic  forcat  ara  formu- 
latad  by  meant  of  strip  thaory  and  thadynamictof  tha  shall 
ara  datcribad  by  meant  of  FlOgga't  aquations. 


83-545 

Ovsllhig  Oscillations  of  Cantilevered  and  Clamped- 
Qamped  Cylindrical  Shells  in  Cross  Flow:  An  Experi¬ 
mental  Study 

M.P.  Paidoussis,  S.J.  Price,  and  H.-C.  Suen 
Dapt.  of  Mech.  Engrg.,  McGill  Univ.,  Montreal,  Que¬ 
bec,  Canada,  J.  Sound  Vib.,  53  (4),  pp  533-553 
(Auq  22,  1982)  13  figs,  5  tables,  19  refs 

Kay  Words:  Shells,  Cylindrical  shells.  Wind  tunnel  tatting, 
Flukf-inducad  sxcitatton,  Wind-Inducad  axcitation,  Chimnayt 

Soma  axparlmants  on  cantilavarad,  thin  cylindricai  shells 
in  crow  flow  ara  prswnted,  at  wall  at  axparimsntt  with 
thailt  clamped  at  both  ends  and  spanning  tha  wind  tunnai 
test  taction.  Ovaiiing  osciiiationt  ware  found  to  occur  mainiy 
in  tha  second,  third,  fourth  and  fifth  circumfarantiai  modes 
of  thaw  thaiis,  in  both  first  and  second  axial  modes,  for 
both  types  of  support  condition,  tha  erhiesi  mods  numbers 
depending  mainiy  on  shaii  geometry. 


RINGS 


83-546 

Vibration  of  a  Two  Leyeretl  Ring  on  Periotlk  Radial 
Supports 

E.S.  Reddy  and  A.K.  Mallik 
Dept,  of  Mech.  Engrg.,  Indian  i:ist.  of  Tech.,  Kanpur 
208016,  India,  J.  Sound  Vib.,  M  (3),  pp  417-430 
(Oct  8, 1982)  8  figs,  1  table,  20  refs 

Key  Words:  Rings,  Layered  materiais.  Radial  supports.  Reso¬ 
nant  frequencies 

Naturai  frequencies  of  a  two  iayerad  elastic  ring,  on  aqui- 
spaced,  kfantical  radial  supports,  ara  obtained  by  using  a 
wavs  approach.  Two  types  of  support  conditions  ara  invastl- 
gstad.  With  the  outer  layer  viscoelastic,  tha  thaory  of  forced 
damped  normal  ntodas  it  used  to  obtain  tha  resonant  fra- 
quanclat  and  tha  modal  low  factors  of  the  structure.  Rasultt 
prawntad  show  the  effect  of  the  thicknew  ratio  on  the  reso¬ 
nant  frequency  and  tha  modal  lost  factor.  The  effect  of 
rotational  constraints  at  the  supports  it  alto  reported. 


PIPES  AND  TUBES 


83-547 

Computation  of  Aeouatie  Power,  Vibration  Reaposue 
and  Aeouatie  Preaaurea  of  Fluid-Filled  Pipes 

J.H.  James 
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Admiralty  Marine  Technology  Establishment,  Ted- 
dington,  UK,  Rept.  No.  AMTE(N)-82036.  DRIC-BR- 
83735,  20  pp  (May  1982) 

AD-A117  418 

Ksy  Words:  Piptt  (tub«t),  Fluid-fllltd  conUltMri,  Tim*- 
dtpandtnt  paratntttri.  Harmonic  txeltatlon,  Point  tourea 
axcitation 

Tha  tima-harmonic  axcitation  li  althar  an  Intarlor  point 
tourea  of  tound  or  a  machanical  point  forca  located  on  tha 
pipa't  lurfaca.  Tha  acoustic  powar  radlatad  Into  tha  axtarior 
fluid,  tha  vibration  ratponta  of  tha  pipa't  wall,  and  tha 
pratsuras  in  tha  axtarior  and  intarlor  fluids  ara  computad 
by  a  timpla  intagration  tchama.  Nuntarleal  ratuKt  ara  pra- 
tantad  for  tha  casa  of  a  watar-flllad  ttaal  pipa  that  It  sur¬ 
rounded  by  air. 


83-548 

Reduce  Noiae  in  Proceaa  Piping 

J.G.  Seebold 

Standard  Oil  Co.  of  California,  San  Francisco,  CA, 
Hydrocarbon  Processing,  £1  (10),  pp  75-79  (Oct 
1982)  9  figs 

Kay  Words:  Piping  tyttamt,  VaIvct,  Noita  reduction 

An  in-dapth  ditcuttion  of  tha  sources  of  noita  In  piping  (pri¬ 
marily  velvet  and  machinery)  and  tachniquat  for  reducing  it 
ara  prasantad.  Effactiva  noita  control  is  achitvad  by  substi¬ 
tuting  va’vas  of  special  design  that  change  tha  physics  of  tha 
internal  flow,  or  by  treating  tha  transmission  path.  Studies 
show  that  generally,  for  vabat  In  gat  tarvica,  most  of  tha 
energy  remains  in  tha  gat  and  In-line  tilancart  ara  most  affac- 
tiva.  Acoustic  lagging  it  not  tha  bast  mathod  for  dealing  with 
noita  emanating  from  piping  systams. 


83-549 

A  Comparative  Study  of  Combination  Methods  Used 
in  Peiponae  Spectnim  Analyais  of  Nuclear  P^ing 
Systems 

S.  Gupta,  D.P.  Jhaveri,  0.  Kustu,  and  J.A.  Blume 
URS/John  A.  Blume  &  Associates,  San  Francisco, 
CA,  ASME  Paper  No.  82-PVP-56 

Kay  Words:  Piping  tyttamt.  Nuclear  reactor  oomponantt, 
Ratponta  spectra 

The  different  methods  of  combining  rau>ontat  from  Indi¬ 
vidual  modes  and  diractlons  for  ratponta  spectrum  analysis 


of  nuclear  piping  tyttamt  ara  evaluated.  For  tha  purpose  of 
tha  study,  dynamic  ratpontat  of  20  typical  piping  systems 
using  nine  different  combination  methods  are  syttamatically 
compared. 


83-550 

Prevention  of  Flow  Induced  Vibration  and  Thermal 
Stresses  in  the  Construction  of  Facilities  (Str^ungs- 
bedingte  Schwingung  und  Warmeapaimung  im  An- 
lagenbau  vetmeiden) 

W.  Wagner 

Maschinenmarkt,  87,  pp  1862-1864  (Nov  2,  1982) 
5  figs,  3  refs 
(In  German) 

Kay  Words:  Tuba  arrays.  Pipes  (tubas).  Heat  exchangers. 
Resonant  ratponta,  Tamparatura  affects.  Fatigue  Ufa,  Vibra¬ 
tion  control.  Fluid-induced  axcitation 

In  order  to  prevent  vibration-inducad  failures  of  facilitiat, 
tha  condition  of  ratonanca  batwaan  tha  axcitttlon  and 
natural  frsquanclat  should  be  avoided.  Such  vibrations  occur 
frequently  in  tha  tuba  bundin  of  haat  exchangers.  Thermal 
strassM  occur  where  thermal  fluctuations  ara  present.  This 
attarnating  loading  leads  to  fatigue  failure.  Tha  article  de¬ 
scribes  how  such  conditiont  can  be  prevented. 


83-551 

A  Simplified  Method  for  Determining  Acoustic  and 
Tube  Eigenfrequencies  in  Heat  Exchangers 

J.  Planchard,  F.N.  Remy,  and  P.  Sonneville 
ElectricitI  da  France,  Direction  des  Etudes  et  Re- 
cherches,  Clamart,  France,  J.  Pressure  Vessel  Tecti., 
Trans.  ASME,  Jfid  (3),  pp  175-179  (Aug  1982) 
6  figs,  5  tables,  16  refs 

Kay  Words:  Tuba  arrays,  Fluid-Induced  axcitation.  Natural 
fraquanclas 

A  mathod  of  computation  of  aiganfraquanciat  of  large  tuba 
arrays  Is  prasantad,  which  It  bated  on  homogenization  tach- 
niquas.  It  Is  supposed  that  tha  fluid  Is  comprattibla,  at  rest 
and  contained  In  a  cavity;  the  bundle  geometry  It  assumed 
to  be  rapatitiva;  an  aquivalant  tound  velocity  through  tha 
tubas  can  then  be  calculated,  and  tha  fluid-structure  Inter¬ 
action  it  taken  Into  account  A  new  elgenvalua  problem 
is  to  obtained,  defined  over  a  simpler  domain;  i.e.,  the 
region  occupied  by  both  fluid  and  tubas.  It  it  then  easy  to 
solve  It  for  computing  the  eiganfraquanclas  of  tha  coupled 
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lymm.  Ntirntrlcal  and  axparimantti  raiulti  ara  praiantad 
and  aoma  datalli  of  tha  axparlmantal  apparatui  ara  givan. 


83-552 

A  Theoretical  Model  for  Fhiid-EUatk  Iiutability  in 
Heat  Exchanger  Tube  Bundles 

J.H.  Lever  and  D.S.  Weaver 

Dept,  of  Mech.  Engrg.,  McMaster  Univ.,  Hamilton, 

Ontario,  Canada,  J.  Pressure  Vessel  Tech.,  Trans. 

ASME,  J04  (3),  pp  147-158  (Aug  1982)  7  figs,  30 

refs 

Kay  Wordi:  Tuba  arrays,  Haat  axchangars,  Fluld-Inducad 
axcitatlon 

A  limpla  thaoratical  modal  Is  davalopad  from  first  principlas 
for  tha  fluld-alastic  Instability  In  haat  axchangar  tuba  bun- 
dias.  A  serlas  of  axparlmants  ara  eonductad  to  varify  tha 
basic  assumption  that  only  a  singla  tuba  naad  ba  modalad 
In  a  flow  channal  which  prasarvas  tha  basic  gaomatry  of  tha 
array.  Tha  machanism  of  instability  It  found  to  ba  ona  of 
flow  radittributlon  dua  to  tuba  motion  and  a  phata  lag 
rasultlng  from  fluid  Inartia.  Agraamant  it  found  with  avail- 
abla  axparlmantal  data  for  a  parallal  triangular  array  without 
tha  naad  for  ampirical  fluid  forca  coafficiantt. 


83-553 

The  Crot»Flow  Response  of  a  Tube  Array  in  Water  - 
A  Comparison  with  the  Same  Array  in  Air 

D.S.  Weaver  and  0.  Koyoyannakis 
Dept,  of  Mech.  Engrg.,  McMaster  Univ.,  Hamilton, 
Ontario,  Canada,  J.  Pressure  Vessel  Tech.,  Trans. 
ASME,  r04  (3),  pp  139-146  (Aug  1982)  10  figs, 
1  table,  23  refs 

Kay  Words:  Tuba  arrays,  Fluid-inducad  axcitatlon 

A  watar  tunnal  study  was  eonductad  on  a  parallal  triangular 
array  of  tubas  with  a  pitch  ratio  of  1.376.  Tha  array  was 
gaomatrically  idantical  to  that  utsd  pravioutly  in  a  wind 
tunnal  study  so  that  tha  tuba  rasponsa  to  cross  flow  could 
ba  comparad.  It  was  scan  that  tha  ramonsa  curvas  for  tuba 
arrays  In  watar  ara  much  last  ragular  than  thota  In  air,  era- 
ating  ambiguity  In  dafining  tha  stability  thrashold.  Tha 
kragularitlat  ara  taan  to  ba  aasociatad  with  shifts  in  ralatlva 
tuba  moda  and  fraquancy. 


83-554 

TransMon  to  Turbulence  in  a  Pulsatile  Pipe  Flow. 
Part  2:  Characteriatics  of  Reversing  Flow  Accom¬ 
panied  by  Relaminarkatioa 

M.  Iguchi  and  M.  Ohml 

Osaka  Univ.,  Yamadaoka  2-1,  Suita,  Osaka,  Japan, 
Bull.  JSME,  25  (208),  pp  1529-1536  (Oct  1982) 
6  figs,  1  table,  1 1  refs 

Kay  Words:  Pipat  (tubas),  Turbulanca 

Tha  inttantsnaous  valocity  dlstributlont  and  prattura  gradl- 
ants  In  a  ravarting  pulsatila  flow  and  an  oscillatory  flow  In 
which  turbulent  bursts  follow  by  ralsmlnarlzation  in  tha 
tama  cycle  ara  Invattigatad.  They  ara  pradictad  with  tuffi- 
clant  accuracy  by  tha  theory  for  a  transient  pulsatile  laminar 
flow  in  tha  laminar  phase.  In  tha  phase  where  turbulanca 
with  higher  fraquancy  appears,  they  ara  well  approximatad 
by  tha  wall-known  1/7  power  law  and  tha  turbulent  quasi- 
staady  friction  law,  reu>ectivaly. 


83-555 

Distr>rted  Pressure  Histories  Due  to  the  Step  Re¬ 
sponses  in  a  Linear  Tapered  Pipe  (5th  Report,  Case 
of  a  Tank  Being  Installed  at  the  End) 

T.  Tanahashi,  Y.  Yamashita,  T.  Sawada,  and  T.  Ando 
Keio  Univ.,  3-14-1,  Hiyoshi,  Kohoku-ku,  Yokohama, 
Japan,  Bull.  JSME,  _25  (208),  pp  1521-1528  (Oct 
1982)  4  figs,  8  refs 

Kay  Words:  Pipes  (tubas),  Varlabla  cross  section.  Step  ra- 
sponsa,  Helmholtz  resonators 

Distorted  pressure  histories  in  a  linear  taparad  tuba  aquippad 
with  a  tank  at  tha  and  ara  axparimantti ly  investigated  by  the 
step  pressure  input.  This  problem  it  theoretically  solved  by 
two  methods:  eigenfunction  expansion  and  asymptotic 
expansion. 


DUCTS 


83-556 

An  Experimental  Investigation  of  Pure  Tone  Genera¬ 
tion  by  Vortex  Shedding  in  a  Duct 

H.  Nomo'.o  and  F.E.C.  Culick 
California  Inst,  of  Tech.,  Pasadena,  CA  91125,  J. 
Sound  Vib.,  84  (2),  pp  247-252  (Sept  22,  1982) 
5  figs,  7  refs 
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K«v  Wordi:  Duett,  NoIn  gtntretion,  Vorttx  ihtdding 

An  exptrinwntil  Invtitigation  It  carried  out  for  aeouttic 
oicillatloni  witelnad  by  flow  through  a  duct  containing  two 
bafflat.  Pure  aeouitle  tonai  corra^Mndlng  to  longitudinal 
raionant  modat  of  the  duct  art  produced  whan  certain  flow 
and  geometrical  conditloni  are  latliflad.  The  conditlont  are 
luch  at  to  eniura  cloea  colnckfanca  between  the  frequency 
of  vortex  ihedding  from  the  forward  baffle,  and  a  natural 
frequency  of  the  duct.  Flow  vlatalteatlon  thowi  that  under 
thaee  oondhloni  a  iiabla  vortex  etructure  axliti  between 
the  baffles,  containing  at  all  tbnn  an  Integral  number  of 
vorticei. 


83-557 

Boundary  Layer  Effecta  on  Sound  in  a  Circular  Duct 

R.T.  Nagel  and  R.S.  Brand 

Dept,  of  Mech.  and  Aerospace  Engrg.,  North  Caro¬ 
lina  State  Univ.,  Raleigh,  NC  27650,  J.  Sound  Vib., 
^  ( 1 ) ,  pp  1 9-29  ( Nov  8, 1 982)  7  figs,  1 7  refs 

Kay  Wordi:  Duett,  Sound  wavei.  Boundary  layer  excitation 

Boundary  layer  affacti  on  an  aeouitle  field  In  a  unidiractional 
flow  with  trantverae  thaar  are  studied.  The  aeouttic  pretture 
variation  in  the  direction  normal  to  that  of  the  flow  it  gov¬ 
erned  In  the  boundary  layer  by  a  second  order  differential 
equation.  The  problem  in  the  boundary  layer  It  reduced  from 
a  two  point  boundary  value  problem  to  a  one  point  bound¬ 
ary  value  problem  by  transforming  the  governing  aquation 
into  the  Riccati  equation.  The  RIccati  aquation  it  easily 
integrated  with  standard  numerical  procedures. 


83-558 

Devdopmeiit  of  a  Sound  Radiation  Model  for  a 
Finite-Length  Duct  of  Arbitrary  Shape 

M.A.  Hamdi  and  J.M.  Ville 
Universite  de  Technologic  de  Compiegne,  Cedex, 
France,  AIAAJ.,  20  (12),  pp  1687-1692  (Dec  1982) 
16  figs,  2  tables,  7  refs 

Key  Words:  Ducts,  Sound  waves,  Sound  propagation 

A  new  variational  formulation  by  intagral  equations  has 
been  developed  to  solve  Helmholtz's  aquation  with  mixed 
boundary  conditions.  Contrary  to  praviout  methods  gen¬ 
erally  based  on  the  WIener-Hopf  technique  which  are  limited 
to  the  cate  of  a  circular  eami-inf  inita  duct,  this  method  allows 
the  computation  of  sound  radiation  from  the  duct  with 
arbitrary  shape  and  finite  length.  Experlmantal  works  have 


been  conducted  using  a  spinning  mode  synthesizer.  Compari¬ 
son  betwaen  theoretical  and  experimental  results  of  pressure 
reflection  coefficlentt  for  two  inlet  shapes  and  directivity 
patterns  shows  a  very  good  agreement. 


83-559 

Evaltution  of  Four-Pole  Parameters  for  Ducts  with 
Flow  by  the  Finite  Element  Method 

K.S.  Peat 

Dept,  of  Engrg.  Mathematics,  Univ.  of  Tech.,  Lough¬ 
borough  LE11  3TU,  UK,  J.  Sound  Vib.,  84  (3),  pp 
389-395  (Oct  8,  1982)  4  figs,  7  refs 

Key  Words:  Ducts,  Elastic  waves,  Sound  waves.  Wave  propa¬ 
gation,  Flnha  element  technique 

A  finita  elannent  formulation  of  the  aquations  of  acoustic 
wave  propagation  in  the  presence  of  a  mean  flow  of  low 
Mach  number  is  obtained.  The  resulting  equation  system  Is 
solved  with  two  different  sets  of  boundary  conditions  in 
order  to  obtain  the  four-pole  parameters  of  a  specified 
section  of  duct.  The  results  are  compared  with  those  of 
existing  ona^iimensional  models  of  the  flow.  The  work  is 
Intended  to  aid  in  the  prediction  of  the  insertion  loss  of 
Intake  silencers  on  internal  combustion  engines. 


83-560 

Mode  Scatterer  Design  for  Fan  Noise  Suppreasbn  in 
Two-Dimeiuional  Ducts 

M.S.  Tsai 

Boeing  Commercial  Airplane  Co.,  Seattle,  WA,  J. 
Sound  Vib.,  ^3  (4),  pp  501-512  (Aug  22,  1982) 
3  figs,  7  tables,  1 1  refs 

Kay  Words:  Fan  noise.  Noise  reduction.  Ducts,  Acoustic 
linings 

The  favorable  scattering  sssociated  with  the  transfer  of  the 
lower  order  modal  energies  to  the  higher  ones  can  be  induced 
only  when  the  lower  frequency  waves  propagate  in  the  Inlet 
duct  or  in  the  no  mean  flow  conditlont,  and  the  first  lining 
which  the  incident  waves  from  the  fan  face  meet  it  a  nearly 
reactive  one.  The  phases  of  the  incident  waves  from  the 
noise  source  will  affect  the  performance  of  the  scatterer, 
but  not  the  selection  of  the  optimized  scatterer.  For  a  given 
baseline  lining,  the  raectance  and  the  length  of  the  scatterer 
are  the  coupling  factors  in  the  determination  of  an  optimized 
scatterer. 
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BUILDING  COMPONENTS 

(Alio  we  No.  048) 


83-561 

Sound  Radiation  from  Building  Elementa 

Y.  Shen  and  D.J.  Oldham 

Dept,  of  Bldg.  Science,  Univ.  of  Sheffield,  Sheffield 
S10  2TN,  UK,  J.  Sound  Vib.,  M  (1),  pp  11-33 
(Sept  8, 1982)  9  figs,  4  tables,  21  refs 

Kiv  Wordi:  Structural  memberi,  Platai,  Sound  tranimlNlon 

The  directivity  pattarni  of  typical  building  alamanti,  a  larga 
concrata  penal  and  a  glazed  window,  are  calculatad.  Tha  two 
alamanti  ara  traatad  ai  homoganaoui  platai  Tha  Gilarkin 
mathod  li  uiad  to  calculata  tha  forced  vibration  pattarni  of 
thaw  platai  dua  to  expowra  to  a  uniform  lound  field.  Ray- 
laigh'i  far  field  approximation  ii  than  uMd  to  calculata  tha 
lound  level  due  to  tha  plate  vibrationi  at  diitant  pointi  and 
a  directivity  pattern  ii  thui  built  up.  Tha  affect  on  tha  radi¬ 
ation  pattarni  of  varying  tha  lou  factor  of  internal  damping, 
the  frequency  of  excitation  and  tha  boundary  oonditioni  ii 
invert  Igatad. 


83-562 

Sound  InaulatkMi  of  Stepped  or  Staggered  Walla  of 
Plaitered  Mammy 

E.C.  Sewell 

Bldg.  Res.  Station,  Garston,  Watford  WD2  7JR,  UK, 
J.  Sound  Vib.,  ^(4),  pp  463-480  'Oct  22,  1982) 
4  figs,  4  tables,  8  refs 

Key  Wordi:  Walli,  Noiae  reduction 

It  ii  wggaitad  that  a  itap  (vertical  dimlacamant)  or  rtaggar 
(horizontal  dimlacamant)  anhancei  tha  lOund  Inajiation 
between  dwallingi  aaparatad  by  a  cavity  party  wall  of  plaa- 
tered  maionry  mainly  through  reducing  tha  coupling  batwaan 
corremonding  modei  of  tha  two  laavai,  with  only  a  lecond- 
ary  affect  from  tha  reduction  In  common  area.  A  comparlion 
between  tha  inailatlon  ratingi  found  in  field  maaiuramanti 
acroii  rtappad  and/or  itaggared  walli  with  thow  for  ilmllar 
in-line  party  walli  confirmi  that  diiplacamant  ilgnlficantly 
anhancai  iniulatlon,  but  tha  axparimantal  data  are  inconclu- 
live  In  regard  to  the  liza  of  tha  affect. 


83-563 

CumuUthre  Damage  in  Steel  Structures  Subjected  to 
Earthquake  Ground  Motiona 

H,  Krawinkler  and  M.  Zohrei 


Dept,  of  Civil  Engrg.,  Stanford  Univ.,  Stanford,  CA 
9430B,  Computers  Struc.,  J6.  (1-4),  pp  531-541 
(1983)  17  figs,  5  refs 

Kay  Wordi:  Structural  mambari,  Staal,  Fatigue  teiti,  Salimic 
ramonw 

Experimental  data  ara  prawntad  from  low  cycle  fatigue  taiti 
of  structural  itaal  componanti  In  thaw  tsrti  tha  faihirs 
modal  of  local  buckling  In  beam  flangai  and  fracture  at 
waldmanti  ara  itudiad  in  datail.  Cumulative  damage  modsli 
ara  propowd  which  parmit  a  Ufa  prediction  for  arbitrary 
cyclic  loading  hiitoriai  For  tha  local  buckling  fsilura  moda  a 
wriai  of  linaar  damaga  modali  li  uwd  to  predict  datarlora- 
tion  thraihold  and  datarloratlon,  wharwi  a  lingls  modal  ii 
uisd  for  tha  fracture  moda.  Crack  propagation  at  waldmanti 
Ii  modalad  with  a  crack  growth  rata  modal  based  on  tha 
plartic  itrain  ranga.  Adequate  pradictioni  of  livai  wars 
obtained  from  tha  analytical  modali 


DYNAMIC  ENViRONMENT 


ACOUSTIC  EXCITATION 

(Alio  aw  Noi  615, 630) 


83-564 

I-aminated  Steela  Cut  Noiw  and  Vibration 

J.  Moon 

Diesel  Prog.,  ^  (10),  pp  22,  27-28  (Oct  1982)  4  figs 

Kay  Wordi:  Engine  noiw.  Nolle  reduction.  Layered  mata- 
riali,  Staal 

A  new  type  of  laminated  itwl,  called  MPM  (metal-plartic- 
metal),  for  uw  ai  a  noiw  reducing  matarlal  In  angina  and 
vahicia  daiigni  ii  daacribad.  Tha  material  hai  not  only  the 
dailrad  acoustic  propartiei,  but  alio  offari  advantagai  In 
tarmi  of  lightnaw  and  cort-wvingi  compared  with  other 
methodi  of  noiw  damping. 


83-565 

Acoustie  Inteuaty  Meawrenwnts  for  Small  Engiuea 

J.K.  Thompson 

(Dept,  of  Mech.  Engrg.,  Louisiana  State  Univ.,  Baton 
Rouge,  LA  70803,  Noise  Control  Engrg.,  19  (2),  pp 
56-63  (Sept-Oct  1982)  12  figs,  12  refs 
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Kay  Wordi:  Englna  nolN,  NoIh  mNiurwntnt,  Sound  powar 
lavali,  Nolia  lourca  Mantlfleatlon 

Tha  dlfficultiai  anoountarad  In  two^nlcrophona  acouitle 
maauramanti  of  a  14.9  kW  (8  hp|  angina  ara  daiertoad. 
Tha  lound  powar  lavali  datarmlnad  for  tha  major  angina 
lourcai  ara  comparad  to  raiulti  obtalnad  from  oonvantlonal 
•ourca  Idantification  maaoiramanti 


8S-S66 

Aeoiutk  Behavior  of  Lamhuter!  Sheet  Metal  (Daa 
ahiutiiche  Veihalten  feaehiehteter  Bleche) 

U.  Bernhardt 

Fortschritt-Berichte  VDI-Zt.,  Series  11,  No.  49,  142 
pp  (1982)  58  figs,  1  table.  Summarized  in  VOI-Z, 
124  (20),  pp  776  (Oct  1982).  Avail;  VDI-Verlag 
GmbH,  Postfach  1139,  4(XX}  Dusseldorf  1,  Germany, 
Price:  82.-DM 
(In  German) 

Kay  Wordi:  Nolaa  raduction,  Machinary  nolia,  Matali 

Tha  UN  of  layarad  rivatad  ihaat  matarial  for  nolN  raduction 
In  machinary,  Initaad  of  conventional  dwM  matal  bondad  by 
high  damping  matarlali,  ii  diaeuiaad.  Tha  nolN  raduction  It 
aocompIMtad  by  tha  air  layar  trappad  batwaan  tha  ihaati  - 
tha  thinnar  tha  air  layar,  tha  highar  tha  nolN  raduction. 
Thui,  highar  nolN  raductloni  writh  thinnar  matarlali  may  ba 
obtalnad,  without  tha  diiadvantagai  of  tamparatura  dapan- 
danea,  tha  dangar  of  layar  laparation  or  tha  Inuffieiant 
railiNnca  undar  rough  oparating  condhioni. 


83-567 

A  Methemetkal  Model  for  Noiae  Propafatkm  Be- 
twees  BeiMhigs 

H.  Kuttruff 

Institut  f.  Techniiche  Akustik  der  Rheinlsch-West- 
faliichen  Technischen  Hochschule  Aachen,  Aachen, 
Germany,  J.  Sound  Vib.,^  (1),  pp  115-128  (Nov  8, 
1982)  7  figs,  1  table,  1 1  reft 

Kay  Words:  Sound  propagation,  Bulldingi 

NoIn  propagation  in  raildontlal  araai  and  similar  anviron- 
manti  ii  charactariiad  by  multipla  leattarlng  of  mind 
batwaan  buHdlngi  Approxknata  lolutloni  to  this  problam 
ar-  obtalnad  by  modaling  thh  typa  of  propagation  ai  diffu- 
lion  of  Incoharant  mind  partlclai.  Thaw  lolutloni  datcrSM 
tha  groNdapandanca  of  mind  anargy  danilty  on  tha  dliNnoa 


from  tha  nolM  lourcas(i);  tha  ralavant  paramatari  of  tha 
anvIroAmant  ara  tha  (avaraga)  halght,  icattaring  croii  Notion 
and  absorption  of  tha  bulldingi.  Particular  conildaration  Is 
givan  to  tha  propagation  of  nolN  from  fraaly  flowing  traffic, 
for  which  not  only  avaraga  vahiai  of  tha  anargy  danilty  but 
also  axprasiioni  dacrlblng  tha  ranga  and  fraquancy  of  fluctu¬ 
ations  ara  praNntad. 


83-568 

Noiae  Tnuianierion  aito  Semicylkdricel  Endowres 
tkrougli  Diacretely  Stiffeaed  Curved  Paaela 

M.T.  Chang  and  R.  Vaicaitis 
Dept,  of  Civil  Engrg.  and  Engrg.  Mech.,  Columbia 
Univ.,  New  York,  NY  10027,  J.  Sound  Vib.,  §5  (1), 
pp  71-83  (Nov  8, 1982)  5  figs,  21  refs 

Kay  Words:  Encloiursi,  Panali,  Curvad  platas,  NoIn  trans- 
mlNksn,  Modal  analysis,  Finha  strip  mathod 

An  analytical  study  of  sound  tranimlNlon  Into  Nmlcylindri- 
cal  sncloiurai  through  diicrstaly  stiffanad  curvad  alastic 
panali  is  prsNntad.  Tha  tranimittad  sound  is  astimatad  by 
solving  tha  acoustic  wava  aquation  for  tha  imarior  acoustic 
fiatd,  a  Galarkin-llka  mathod  baing  uiad.  This  solution  is 
than  couplad  to  tha  vtoration  of  tha  stiffanad  panali.  Tha 
rasponN  eharactariitics  of  thaw  panali  ara  datarmlnad  by 
using  a  modal  analysis  whara  tha  modai  ara  obtalnad  by  tha 
finha  alamant-itrip  mathod.  Numarical  raiulti  ineluda 
ipactra  of  tha  imarior  sound  praiiurs  dua  to  whha  nolN, 
turbulant  boundary  layar  and  propallar  nolN  inputs. 


83-569 

Noiae  Coatrol  in  the  DeaigH  of  Procev  Plenta 

J.B.  Erskine 

Imperial  Chemical  Industries,  Ltd.,  North  East 
Region  Engrg.  Dept.,  Billingham,  Cleveland,  UK, 
Initn.  Mech.  Engrs.,  Proc.,  i9§,  pp  199-216  (Sept 
1982)  24  figs,  8  tables,  20  refs 

Kay  Words:  Industrial  facilitlai,  NoIn  raduction 

Tha  daslgn  of  procaw  plami  must  incorporata  nolN  comrol 
linca  ratro-fitting  is  impractical  on  both  tachnical  and  aco- 
nomlc  grounds.  Whila  tha  mathod  of  approach  dapands  on 
particular  circumstancai,  kay  factors  common  to  all  projacts 
ara:  latting  of  raallstic  giaclflcations;  aitabliihing  svorking 
procadurH  which  anuira  full  co-oporation  by  all  mambars 
of  tha  daslgn  taam;  awly  idamifloation  of  tha  most  difficult 
problems  so  that  tha  most  aconomK:  sotutlons  can  ba  ganar- 
atad;  utilization  of  good  and  bad  axparlaiwa  from  previous 
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projtcti  to  mlnimiz*  nolN  control  ooiti,  thit  formi  tht 
batle  work  load  in  tnoit  projccti;  •valuition  of  the  com* 
pitted  plant  10  that  tha  dagraai  of  weetN  can  ba  datarmlnad 
and  ItHoni  can  ba  laarnad  for  future  projacti.  Thaia,  and 
•otna  technical  a^Mcti,  are  covered  In  thIt  paper. 


83-570 

Vibration  Qianicteriitica  of  Braaa  Inatniroent  Bella 

P.S.  Watkinsonand  J.M.  Bowsher 
Inst,  of  Sound  and  Vib.  Res.,  Univ.  of  Southampton, 
Southampton  S09  5NH,  UK,  J.  Sound  VIb..  85  (1). 
pp  1-17  (Nov  8, 1982)  5  figs,  3  tables,  12  refs 

Key  Words:  Belli,  Musical  InstrunrMnts,  Natural  fraquanciat, 
Moda  shapas.  Acoustic  excitation.  Vibration  rasponaa,  Finita 
elamant  tachniquas 

Finita  alamant  tachniquas  are  used  to  study  tha  nnoda  fra- 
quancies  and  shapes  of  trombone  baili  Tha  rasponaas  of  tha 
modes  to  acoustic  excitation  are  calculated  and  general 
response  levels  prasantad. 


83-571 

ReflectioB  of  Sound  by  a  Boundary  Layer 

R.S.  Brand  and  R.T.  Nagel 

Dept,  of  Mech.  Engrg.,  Univ.  of  Connecticut,  Storrs, 
CT  06268,  J.  Sound  Vib., £5  (1),  pp  31-38  (Nov  8, 
1982)  6  figs,  8  refs 

Kay  Words:  Sound  reflection 

A  method  it  given  for  tha  caiculation  of  tha  reflection 
coefficiant  for  plana  waves  incidant  upon  a  plana  boundary 
whan  tha  acoustic  medium  flows  parallel  to  the  plana  and 
tha  resulting  boundary  layer  It  of  finite  thickness.  Results 
are  given  for  limited  ranges  of  the  important  parameters, 
which  are  tha  MMh  number  of  tha  flow,  the  angle  of  inci¬ 
dence,  tha  thicknaas  of  tha  boundary  layer,  and  tha  acoustic 
admittance  of  tha  solid  boundary. 


83-572 

Are  Earth  Beima  Acouatically  Better  than  Tbin-Wall 
Barriera 

J.J.  Hajek 

Res.  and  Dev.  Branch,  Ontario  Ministry  of  Transpor¬ 
tation  and  Communications,  1201  Wilson  Ave., 


Downsview,  Ontario,  Canada  M3M  1J8,  Noise  Con¬ 
trol  Engrg.,  19  (2),  pp  4148  (Sept/Oct  1982)  9  figs, 
29  refs 

Kay  Words:  Noise  barriers 

The  two  most  common  highway  nolsa  barriar  structuras  are 
earth  berms  and  thin-wulli  Yet,  tha  ralativa  acoustical 
performance  of  these  barriers  is  not  completely  understood. 
Preliminary  results  of  tasting  indicate  that  thin-walls  and 
earth  berms  of  the  same  height  are  about  squally  effactiva 
In  reducing  nolsa.  Tha  acoustical  sffactivanau  of  wall/sarth 
barm  combinations  is  found  to  ba  quite  similar  to  that  of 
thin-walls  alone.  Tha  practica  of  aracting  ralativaly  low  walls 
on  top  of  earth  barms  was  found  to  be  an  acoustically  good 
solution. 


83-573 

Traffic  Noiae  Generation  of  Asphalt  Road  Surfaces 

A.T.  Visserand  R.N.  Walker 
Natl.  Inst,  for  Transport  and  Road  Research,  Pre¬ 
toria,  South  Africa,  14  pp  (1981)  (Presented  at 
Inti.  Symp.  on  Transportation  Noise,  Pretoria, 
Oct  21-23, 1981) 

N82-27872 

Key  Words:  Traffic  nolsa,  Nolsa  generation 

Tha  nolsa  generating  propartias  of  different  asphalt  road 
surfacing  types  are  conskfersd.  Noise  lavals  at  low  and  high 
speeds  ware  Invastigsted. 


SHOCK  EXCITATION 

(Also  see  Nos.  437, 455, 471) 


83-574 

Application  of  the  Finite  Element  Method  for  the 
Evaluation  of  Velocity  Response  of  Anvls 

C.W.S.  To 

Dept,  of  Mech.  Engrg.,  Univ.  of  Calgary,  Calgary, 
Alberta,  Canada  T2N  1N4,  J.  Sound  Vib..  84  (4). 
pp  529-548  (Oct  22,  1982)  7  figs,  5  tables,  16  refs 

Key  Words:  Anvils,  Hammers,  Damped  structures.  Transient 
excitation,  Finita  alsment  tachniqus.  Natural  fraquencisit 
Mode  shapes.  Computer  programs 
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Th«  Kouitic  arMHiy  radiating  from  an  alaitlc  itructura  It 
diractly  ralatad  to  tha  ^Mtlal  avaraga  of  tha  maan  iquara 
valocity  rtvionia  of  tha  itructura  to  axeltatlon.  A  thaory  for 
avakiatlng  tha  valocity  ratponia  of  unconitralnad  and  con- 
itralnad,  damped  Mructurai,  dlicratliad  by  tha  f  Inha  alamant 
method,  to  tranilant  axcitatloni  It  givan.  A  numerical  ap- 
proMh  employing  tha  normal  moda-cum-racurilva  digital 
filtering  tachniqua  for  the  determination  of  valocity  raqionit 
of  damped  itructurai  to  arbitrary  tranilant  axcitatloni  li 
alK  Included. 


83-575 

Evolution  and  Diffraction  of  Random  Wavea  in 
Solidi 

A.I.  Beltzer 

School  of  Aerospace,  Mech.  and  Nuclear  Engrg., 
Univ.  of  Oklahoma,  865  Asp  Avenue,  Room  212, 
Norman,  OK  73019,  Computers  Struc.,  ^6  (14),  pp 
495-498  (1983)  5  figs,  16  refs 

Key  Wordi;  Wave  propagation.  Random  wavai 

Thii  paper  preaanti  a  aurvay  of  raeant  raiulti  obtained  on 
random  wavai  propagating  In  regular  (nonrandom)  wild 
madia.  Appllcatloni  to  matariali  acianca  and  tha  dynamic! 
of  ambaddad  itructurai  ara  dlicuaaad. 


83-576 

Weak  Shock  Wavea  h  Heat  Conducting  Theimo- 
eUatk  Materiali 

E.  Ukeje 

Dept,  of  Mathematics,  Univ.  of  Nigeria,  Nsukka, 
Nigeria,  Inti.  J.  Engrg.  Sci.,_20  (12),  pp  1275-1290 
(1982)  3  figs,  16  refs 

Kay  Wordi:  Shock  wave  propagation 

An  attempt  ii  made  to  itudy  tha  propagation  of  waak  ihock 
wavai  In  haat  conducting  matariali.  Tha  aquation  for  deter¬ 
mining  tha  valocitlai  of  propagation  la  darivad  and  axprai- 
lioni  for  tha  valocitlai  In  linear  alaitlc  matariali  ara  obtained. 
Tha  aquationi  governing  tha  growth  and  decay  of  tha  wave 
amplltuda  ara  obtained  and  itudied  for  ahock  wavn  of  arbi¬ 
trary  form  in  linear  thermoalaitic  body. 


83-577 

Bulk  Cavitation  k  a  Vertical  Water  Filled  Shock  Tube 

M.R.  Oriels 


Dept,  of  Mech.  Engrg.,  Univ.  of  Edinburgh,  Edin¬ 
burgh  EH9  3JL,  UK,  J.  Sound  VIb.,  M  (4),  pp  563- 
572  (Oct  22, 1982)  9  figs,  1  table,  6  refs 

Kay  Wordi:  Shock  wave  propagation.  Underwater  itruc- 
turai.  Shock  tuba  taating.  Cavitation 

A  one  dimaniional  lumpad  parantatar  theoretical  modal  li 
davalopad  to  predict  the  occurrence  of  racompactlon  wavn 
anoclatad  with  bulk  cavhatlon  following  tha  reflection  of  a 
pranura  pulia  from  a  free  wrfaca.  Exparlmantal  data  li  ob¬ 
tained  from  a  limpla  ahock  tuba  for  compariion  with  tha 
thaoratical  modal  and  with  that  of  Cuihing  whoia  work 
covari  tha  claiaic  axploaion  pulia.  It  ii  conckidad  that  tha 
modal  praaantad  hare  pradicti  tha  occurrence  of  racompac¬ 
tlon  wavai  raaionably  wall  and  can  have  ilgnificant  advan- 
tagai  over  pravkxiily  publiihad  work. 


83-578 

Nuclear  Blaat  Reaponae  of  Airbreadiing  Propulwin 
Syatema:  Laboratory  Meaaurementi  with  an  Opera¬ 
tional  J-85-5  Turbojet  Engine 

M.G.  Dunn  and  J.M.  Rafferty 
Aerodynamic  Res.  Dept.,  Calspan  Advanced  Tech. 
Ctr.,  Buffalo,  NY  14225,  J.  Engrg.  Power,  Tram 
ASME,  J04  (3),  pp  624-632  (July  1982)  14  figs, 
7  refs 

Kay  Wordi:  Turboiat  anginn,  Nucinr  axploilon  affacti. 
Shock  wavai,  Exparlmantal  tait  data 

Thii  paper  dawrlbai  an  exparlmantal  tachniqua  that  hai  bean 
davalopad  for  tha  performance  of  controlled  laboratory 
mnauramanti  of  tha  nuclear  blait  raux>nia  of  akbraathing 
propuliion  lyitarni. 


83-579 

Nuclear  Air  Blaat  Effects 

M.  Fry 

Science  Applications,  inc.,  McLean,  VA,  Rept.  No. 
SAI-83-836-WA,  98  pp  (June  1982) 

AD-A117  436 

Kay  Worda:  Air  blast.  Shock  wavai,  Nuclear  weapons  affacti 

Tha  aceompllihmenti  achlavad  over  tha  contract  period  ara 
documented.  Computational  raailtc  for  nuclear  and  conven¬ 
tional  airblaat  are  praaantad.  Improvamanti  In  the  numerical 
atgorithmi  ara  dliouiaad.  Theoretical  computation  of  shock 
wavai  la  compared  with  avallabla  data. 
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•8-S80 

Shock'Fitted  Euler  SohtioM  to  Shock  Vortex  blte^ 
eetioni 

M.D.  Salas,  T.A.  Zang,  and  M.Y.  Mussaini 

NASA  Langley  Res.  Ctr.,  Hampton,  VA,  Rept.  No. 

NASA-TM-84481 , 20  pp  (May  1982) 

N82-28061 

Kay  Words:  Shock  worts,  Spactrum  analysis.  FInItt  diffar- 
tnctmtthod 

Tha  Inttractlon  of  a  planar  shock  wava  with  ona  or  mora 
vortaxts  Is  computad  using  a  ptaudospactral  method  and  a 
finite  diffaranca  method.  Tha  davalopmom  of  tha  spectral 
method  it  amphatixad.  In  both  methods  tha  shock  wars  it 
fitted  at  a  boundary  of  tha  computational  domain.  Tha 
results  show  good  agraament  between  both  computational 
methods. 


83-581 

Charecteraetion  of  the  Shock  Attensutioa  Prop- 
ertiet  of  Lightly  Compacted  Damp  Earth 

G.W.  Oyckes 

Sendla  Natl.  Labs.,  Albuquerque,  NM,  Rept.  No. 
SAND-8M  853, 15  pp  (Aug  1981) 

OE82008489 

Kay  Words:  Ground  shock.  Shock  wava  attenuation 

Tha  shock-mitigatino  propartlat  of  lightly  compacted  damp 
alluvium  placed  over  hamlspharical  surface  charges  of  compo¬ 
sition  C-4  axplosiva  are  datcribad. 


83-582 

Blssut  Fm-btduced  Shock  Wave/Turbuleat  Bouadary- 
Layer  InteractioB 

D.S.  Dolling  and  S.M.  Bogdonoff 

Princeton  Link,  Princeton,  NJ,  AIAA  J..  20  (12).  pp 

1674-1680  (Dec  1982)  15  figs,  28  refs 

Kay  Words:  Interaction:  shock  wavoa-boundary  layer 

Results  from  an  axparknantal  study  of  blunt  fin-Inducad 
shock  wsvs/turbulsnt  boundary-layer  interaction  are  pra- 
ssntsd.  Ssmi-Infinita  fin  nnodalt  with  hsmteylhtdrlcal,  un- 
awapt  leading  edges  ware  taatad  In  Mach  3,  high  Reynolds 
number,  turbulent  boundary  layers.  The  program  had  two 
fundamental  obisctivet.  The  first  was  to  sxamina  tha  span- 


wits  dsvsiopmsnt  of  the  disturbed  flowfiald  and  to  dater- 
mlns  Its  dapandsnce  on  tha  configuration  geometry  and 
Incoming  flow  conditions.  Tha  second  objective  was  to 
dstsrmlna  tha  vertical  extant  of  tha  Interaction  on  the  fin. 


83-583 

lavcatigatioiu  of  Mach  Reflectioii  of  a  Shock  Wave 
(Part  1,  Configuratioiis  and  Domaini  of  Shock  Re¬ 
flection) 

T.  Ikul,  K.  Matsuo,  T.  Aoki,  and  N.  Kondoh 
Kyushu  Unk,  Hakozaki  Fukuoka,  812,  Japan, 
Bull.  JSME,  _25  (20B),  pp  1513-1520  (Oct  1982) 
11  figs,  13  refs 

Kay  Words:  Shock  wava  reflection.  Walls 

Whan  a  plana  moving  shock  wave  encounters  an  inclined 
wall,  it  it  reflected  by  the  wall.  In  these  reflection  problems, 
four  different  types  of  reflection  have  been  observed  in 
praviout  shock  tuba  axperlmantt:  regular  reflection,  single- 
Mach,  complax-Mach,  and  double-Mach  reflectioni  In  tha 
present  study,  the  reflection  phenomena  of  the  shock  waves 
are  invastigatad  sxparimantally  over  a  wide  range  of  incident 
shock  Mach  numbers  and  wadge  angles  using  air  or  chloro- 
fluoro-carbon  |Fraon-12),  at  a  working  gat.  In  the  experi¬ 
ment  using  Freon-12,  a  new  type  of  reflection  which  cannot 
ba  clattifiad  into  any  ona  of  the  above  four  types  it  observed. 
The  domains  where  theta  five  types  of  reflection  can  occur 
and  the  transition  boundaries  from  one  type  of  reflection 
to  another  are  discussed. 


83-584 

A  Study  of  Power  Spectral  Density  of  Earthquake 
Acceierograma 

P.  Moayyad 

Ph.D.  Thesis,  Southern  Methodist  Unk,  313  pp 
(1982) 

DA82 19435 

Kay  Words:  Earthquakes,  Power  spectral  density,  Time- 
dapandant  psrsmatert 

An  examination  of  recorded  earthquake  accelerograms  indi- 
cstat  their  nonttstionary  characteristict:  that  it,  their  statis¬ 
tical  propartlat  vwy  with  time.  The  nonstationary  charac¬ 
teristic  takas  a  special  form  when  tha  strong  motion  part  of 
tha  record  is  contkfarad.  It  it  damonttrsted  in  this  study  that 
whhln  tha  strong  motion  duration  the  short  time  mean 
square  vskis  varies  with  time,  whereat  tha  frequency  struc¬ 
ture  of  tha  record  remains  time-invariant.  This  conckjtion 
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iMdi  to  th«  luumptlon  thit  tht  itrong  motion  togmtnti  of 
•ccoltrogritni  con  bt  conikforid  to  form  ■  locally  ttatlonarv 
random  procait  Tha  powtr  9>actral  danilty  of  wch  a  procan 
li  a  function  of  both  time  and  fraquancy. 


83-585 

Optimked  Earthquake  SimuUtioii  for  High-Reli- 
ablity  Aaeimic  Deagn 

A.  Baratta 

Istituto  di  Costruzjoni  •  Facolta'  di  Architettura, 
Univ.  of  Naples,  1-80134,  Naples,  Italy,  Nucl.  Engrg. 
Des.,i1  (3),  pp  299-300  (Aug  1 1 , 1982)  1  fig,  2  refs 

Kay  Wordi:  Salimlc  daiign.  Earthquake  almulatlon 

Tha  chance  to  couple  random-taarch  optimization  with 
procedural  to  sanarata  earthquaka-typa  functloni  li  out¬ 
lined.  Tha  purpoae  li  to  produce  ilmulatad  aarthquakai  of 
tha  kind  that  are  tha  moat  dangarout  for  tha  structure 
urKfer  examination,  thua  contributing  to  reduce  the  uncer¬ 
tainty  In  tha  ealculatloni 


83-586 

The  MX  Shelter  Analysis 

J.  Isenberg,  H.S.  Levine,  R.  Smilowitz,  and  D.K. 
Vaughan 

Weidlinger  Associates,  3000  Sand  Hill  Rd.,  Bldg.  4, 
Suite  245,  Menlo  Park,  CA  94025,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.  52,  Supplement  1,pp95- 
104,  Oct  1982,  13  figs,  3  refs  |52nd  Symp.  Shock 
Vib.,  New  Orleans,  LA,  Oct  26-28,  1981,  Spons. 
SVIC,  Naval  Res.  Lab.,  Washington,  DC) 

Key  Wordi;  Protectiva  ihaltars,  Miaillei,  Interaction;  loll- 
itructure.  Shock  taati.  Ground  ahock,  Air  blast 

A  ona-fifth  lira  generic  horizontal  shelter  wai  subjected  to 
airblast  and  ground  ihock  loading  In  a  dynamic  air  blast 
simulator.  A  pretest  analysis  of  soil-structure  Interaction  and 
and  structural  reqjonie  wai  performed.  The  scope  of  the 
pretest  analyili  Included  modeling  the  airblast:  developing 
cap  modal  parameters  for  the  native  soil  and  backfill  cradle; 
generating  a  thrae-dimentlonal  TRANAL  son-structure 
model  using  the  soil  Island  approach;  and  generating  free- 
field  ground  motion  input  to  the  toil  island  model. 


83-587 

The  Uae  of  Stnsctural  Reqsonae  CalcuUtioiu  for 
Aaaeaaing  MX  AirhUat  Simulation 

J.  Isenberg,  H.S.  Levine,  D.K.  Vaughan,  and  E.Q. 
Richardson 

Weidlinger  Associates,  3000  Sand  Hill  Rd.,  Bldg.  4, 
Suite  245,  Menlo  Park,  CA  94025,  Shock  Vib,  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.  52,  Supplement  1,  pp 
105-1 10,  Oct  1982,  5  figs,  4  refs  (52nd  Symp.  Shock 
Vib.,  New  Orleans,  LA,  Oct  26-28,  1981,  Spons. 
SVIC,  Naval  Res.  Lab.,  Washington,  DC) 

Key  Words;  Protective  shelters.  Missiles,  Air  blast.  Computer 
programs.  Finite  element  technique 

Thit  paper  describes  tha  results  of  3-dimentional  TRANAL 
finite  element  calculations  in  which  a  generic  MAPS  protec¬ 
tiva  horizontal  shelter  it  subjected  to  airblast  from  several 
different  explotiva  simulators.  Tha  purpose  of  the  calculs- 
tions  it  to  evaluate  candidate  shaped  REST  configurations 
by  comparing  the  affects  which  the  different  airblast  pres¬ 
sures  have  on  structural  response. 


83-588 

Optnmation  of  Hardened  Facflhy  Deaipu  for 
Nuclear  Attack 

L.E.  Ostermann  and  J.D.  Collins 
J.H.  Wiggins  Co.,  Redondo  Beach,  CA  90277,  Shock 
Vib.  Bull.,  U.S.  Naval  Res.  Lab.,  Proc.  52,  Supple¬ 
ment  1,  pp  111-126,  Oct  1982,  13  figs,  5  tables, 
4  refs  (52nd  Symp.  Shock  Vib.,  New  Orleans,  LA, 
Oct  26-28,  1981,  Spons.  SVIC,  Naval  Res.  Lab., 
Washington,  DC) 

Key  Words;  Protective  shelters.  Hardened  installations. 
Nuclear  weapons  effects 

A  methodology  is  presented  for  optimizing  shelter  designs 
subjected  to  nuclear  attack.  The  model  accounts  for  un¬ 
certainty  In  the  weapons  effects,  the  responses  and  the 
capebllities  of  the  critical  components.  Using  a  reference 
set  of  design  perameters  as  a  basis,  these  design  parameters 
are  adjusted  using  e  nonlinear  multivariete  optimization 
technique  to  maximize  survival  probability  given  a  specified 
budget.  A  cost  equation  is  included  to  accommodate  changes 
in  component  costs  when  the  velue  of  the  design  perameters 
is  changed. 


83-589 

Analysia  of  an  Exploave  Test  <»  Phyacal  Security 
Devices 
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W.-W.  Shen 

Counter  Surveillance/Counter  Intrusion  Lab.,  U.S. 
Army  Mobility  Fquipment  Res.  and  Dev.  Command, 
Fort  Belvoir,  VA  22060,  Shock  Vib.  Bull.,  U.S.  Naval 
Res.  Lab.,  Proc.  52,  Supplement  1,  pp  45-58,  Oct 
1982,  13  figs  (52nd  Symp.  Shock  Vib.,  New  Orleans, 
LA,  Oct  26-28,  1981,  Spons.  SVIC,  Naval  Res.  Lab., 
Washington,  DC) 

Key  Words:  Explosion  affects.  Instrumentation  response. 
Measuring  Instruments 

An  analysis  Is  given  of  a  spKlel  axplosivs  test  Invotvlng  three 
axplosivas  which  wars  detonated  ssparately  In  time  on  the 
top  outsids  of  a  magailna.  Physical  security  sensors  and 
transducers  were  Installed  on  the  Inner  wall  of  the  rtwgazine 
and  the  devices  included:  pefslvs  ultrasonic  motion  sensor, 
vibration  sensor.  Impact  detector,  accelerometers,  strain 
sansitiva  cable  and  low-frequency  microphone.  The  purpose 
of  the  exercise  was  to  test  the  eurvlvebllity  of  these  davicas 
under  the  explosions  and  to  acquire  a  data  bass  for  signature 
analysis,  among  other  objectives. 


VIBRATION  EXCITATION 

(Also  see  Nos.  620,  574) 


83-590 

Excitation  of  Finite  Viaeoelaitic  Solid  on  Sprii||i 

J.M.  Fillerup  and  A.P.  Bores! 

Mason  Hanger  Division  of  Pentex,  Amarillo,  TX, 
Nucl.  Engrg.  Des.,  71  (2),  pp  179-193  (Aug  1, 1982) 
14  figs,  6  refs 

Key  Words:  VlKoelastlc  media.  Springs,  Periodic  excitation 

The  objective  of  this  study  is  to  predict  the  dynamic  reaponee 
of  a  finite  three-dimensional  cylindrical  standard  viscoelastic 
body  supported  on  the  bottom  by  a  a>rlng  foundation  and 
subjected  to  periodic  axial  force,  twist,  shear  and  rocking 
moment  dielurbances  transmitted  through  a  rigid  circular 
plate  bonded  concentrically  to  the  top  of  the  body.  The 
results  of  the  analysis  may  be  of  use  to  aid  in  the  proper 
design  of  foundations  for  radar  towers,  massive  reciprocating 
engines  or  compressors,  vibration  and  earthquake  simulators, 
etc. 


83-591 

AnalyM  of  Free  and  Steady  State  Vibrationa  of  Non¬ 
linear  Structures  Unng  the  Finite  Element  Method 


M.A.E.  Ghabrial 

Ph.D,  Thesis,  Univ.  of  Southern  California  (1982) 

Key  Words:  Nonlinear  systems.  Free  vibration.  Periodic 
respones.  Finite  element  technique.  Mass-spring  systemic 
Plates,  Shells 

Two  different  techniques  for  dynamic  analysis  of  geometrl- 
celly  nonlinear  structures  are  developed.  Applications  of  the 
proposed  techniques  for  particular  structural  configurations 
are  presented.  Numerical  solutions  of  each  case  are  compared 
with  those  found  In  the  literaturs. 


83-592 

Dynamic  Response  of  a  Saturated  Poroelaitic  Half- 
space  to  Imposed  Surface  Loadings 

M.R.  Halpern 

Ph.D.  Thesis,  Carnegie-Mellon  Univ.,  165  pp  (1982) 
DA8219021 

Key  Words:  Half-u>ace,  Porous  nwdis.  Harmonic  excitation 

The  equivalent  of  Lamb's  problem  is  refornnulated  for  a 
Hqukf-SBturated  poroelastlc  halfspace,  the  object^e  being  to 
evekiate  the  response  of  the  solid  and  fluid  phases  to  har¬ 
monic  concentrated  loads  applied  to  each  phase.  The  poro¬ 
elastlc  solutions  are  eveluatad  over  s  broad  range  of  perme¬ 
abilities  and  frequencies.  A  methodology  It  then  Introduced 
by  which  these  results  are  treated  at  Green's  functions 
which  are  used  to  evaluate  the  response  of  the  helfqMce  to 
the  harmonic  vertical  and  rocking  motions  of  rigid  pervious 
and  Impermeable  plates.  Helfmace  compliances  and  contact 
ttrettet  for  the  solid  end  fluid  are  presented. 


83-593 

Fhittar  and  Vortex  ExcHatkm  of  Rectangular  Priana 
in  Pbn  Toraon  in  Smooth  and  Turhulent  Flowa 

Y.  Nakamura  and  T.  Yoshimura 
Res.  Inst,  for  Appl.  Mech.,  Kyushu  Univ.,  Fukuoka, 
Japan,  J.  Sound  Vib.,  ££  (3),  pp  305-317  (Oct  8, 
1982)  7  figs,  16  refs 

Kay  Words:  Prismatic  bodies.  Flutter,  Torsional  vbration. 
Vortex-induced  vibration 

Mssturementt  on  torsional  flutter  and  vortex  axchation  of 
rectangular  prisms  with  depth-to-helght  ratios  ranging  from 
0*2  to  6H)  were  made  over  a  wide  range  of  wind  u>ssd  in  a 
smooth  and  in  a  gridgeneratad  turbulent  flow.  Particular 
attention  was  paid  to  finding  the  affect  of  turbulence  on 
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torilOMi  fkitttr  ind  vortm  nccltitlon.  It  li  ihown  that 
thart  ara  charaetirlitically  diffarant  affacti  of  turbulanca 
on  thraa  typn  of  Inatablllty:  high  oaad  and  low  «>aad 
tortlonal  f  kitttr  and  vortax  axcKatlon, 


83-594 

DetomiMtioa  of  the  Senrko  life  of  Lubricatioii 
SyalHM  wHh  RoUtiag  FrktkMi  Partaera  Oacilatiag 
ia  Oppodtioa  to  Eaeli  Other  (BeatiniiiNuig  der 
Lebeudaiier  voa  Schmiarayaleniea  mit  ^  no- 
ehuMthr  oadOieread  dreheadea  Reibpartaera) 

0.  Severin  and  D.  Schmidt 

VDI  Z.  124  (12),  pp  447-452  (June  1982)  13  figs, 
6  refs 

(In  German) 

Kay  Words:  Lubrleation,  Friction 

Tha  articia  daieribss  a  prooadura  by  which  tha  lubrteatine 
condKIont  in  friction  palri  with  Hsrtiian  contact  airfaca^ 
and  with  rotating  atomants  oscillating  in  opposition  to  aach 
othar  can  ba  Investlgatad  and  by  which  tha  sarviea  Ufa  of 
such  kibrlcatlng  systems  can  ba  detarmIrMd.  Sinca  tha  test 
paramatars  can  sasily  ba  matchad  to  oparatlng  conditions. 
tN  resulu  are  directly  transfarabit  to  practica. 


83-595 

A  Self-Phaae  Modolated  OseUator  aad  Some  Inplica- 

thma 

B.Z.  Kaplan  and  K.  Radparvar 
Dept,  of  Electrical  Engrg.,  Ben-Gurion  Univ.  of  the 
Negev,  P.O.  Box  653,  Beer  Sheva  84120,  Israel,  J. 
Franklin  Inst.,  ,211  W.  PP  211-217  (1982)  4  figs, 
10  refs 

Kay  Words:  Oscillators 

A  self-phase  modulatsd  sinawave  oscillator  is  proved  to  per¬ 
form  ae  a  periodic  function  ganarator.  Tha  system  It  Invest!- 
gated  oomprahentivaly  and  it  shown  to  bo  capable  of  gener¬ 
ating  a  verlaty  of  non-tinusoldsi  waveforms.  Tha  change 
from  the  gonaration  oh  one  waveform  to  the  gonsration  of 
another  ie  attainsd  by  the  variation  of  a  relathely  simple 
function  In  a  dtslatal  nwdal  which  dost  not  change. 


83496 

The  Three  DhneMbael  Cavity  Reaoaator 

G.R.Bigg 


Dept,  of  Appl.  Mathematics,  Univ.  of  Adelaide, 
Adelaide,  South  Australia  5001,  J.  Sound  Vib., 
12  (1),  pp  85-103  (Nov  8,  1982)  6  figs,  2  tables, 
32  refs 

Key  Words:  Resonators,  Hsimholti  resonators.  Cavity  reto- 
nstort.  Matched  asymptotic  expansion  technique 

The  rstponts  of  a  three  dimensional  cavity  to  an  external 
excitation  it  examined.  By  using  the  technique  of  matched 
asymptotic  expentlont  tha  full  response  curve  Is  predicted, 
and  the  low  frequency  Halmholti  mode  it  studied  in  some 
detail.  The  results  ere  compared  with  those  of  Rayleigh  and 
others  to  reveal  tome  interesting  differences 


83-597 

Raapoiiae  of  Seif-Exeitesi  Twt>-Dagr«e-of-Freesioiti 
Systems  to  MisltifiMpteiiey  ExcHatioiis 

K.R.  Asfar,  A.H.  Nayfeh,  and  D.T.  Mook 
Yarmouk  Univ.,  Irbid,  Jordan,  J.  Sound  Vib., £4  (2), 
pp  199-221  (Sept  22, 1982)  23  figs,  9  refs 

Key  Words:  Two  degree  of  freedom  systems  Multifraquency 
excitation 

The  response  to  multifraquency  excitation  of  a  two-dagree- 
of-fraedom  self-excited  system  it  analysed  using  the  method 
of  multiple  scales  Three  cases  of  resonance  ere  oonsiderad: 
superharmonlc,  primary,  and  subharmonic.  Also  considered 
Is  the  cate  of  sknultaneous  tuperharmonic  and  tubharmonic 
resonance.  Steady  state  and  stability  analytes  carried  out  for 
aach  cate  and  nunterical  results  are  presemed  showing  the 
Influences  of  the  several  parameters 


83-598 

Methosb  for  Miaimiwtion  of  Solution  Coats  for 
Translwt  Dynamic  Anniyw  of  Nonlinear  Periodic 
Structures 

J.S.  Van  Kirk,  W.T.  Bogard,  and  L.R.  Wood 
Nuclear  Tech.  Div.,  Nuclear  Energy  Systems,  Westing- 
house  Corp.,  Pittsburgh,  PA  15230,  J.  Pressure  Vessel 
Tech.,  Trans.  ASME,  104  (3),  pp  159-160  (Aug 
1982)  2  figs,  4  refs 

Key  Words:  Periodic  structures.  Nonlinear  systems.  Transient 
response 

Techniques  are  deterRsed  for  tha  transient  dynamic  analysis 
of  nonlinear  pariodle  structures.  These  techniques  consider 
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th*  «>«clal  characttrlitlci  of  porlodic  itrueturti  In  coniunc- 
tion  Mith  the  pieudo-force  epproeeh  using  nunwrleal  inte¬ 
gration  to  reduce  computerized  solution  costt  Comparisons 
with  a  ganeral  purpose  finite  element  code  demonstrate  the 
savings  in  solution  costs. 


MECHANICAL  PROPERTIES 


DAMPING 

(Sea  Not  482, 484, 602, 642) 


FATIGUE 

(Also  see  No.  tbt;) 


83-599 

Lifetime  Prediction  for  Metallic  Compc^ri^ntr  Sub¬ 
jected  to  StochaMic  Loading 

H.H.E.  Leipholz,  T.  Topper,  and  M.  ElMenoufy 
Dept,  of  Civil  Engrg.,  Univ,  of  Waterloo,  Waterloo, 
Ontario,  Canada,  N2L  3G1,  Computers  Struc., 
(14),  pp  499-507  (1983)  11  figs,  2  tables,  11  refs 

Key  Words:  Fatigue  life.  Steel,  Stochastic  processes 

The  paper  deals  with  estimating  the  fatigue  life  of  metallic 
components  of  Van-80  steel  subjected  to  stochastic  loading 
of  a  certain  kind.  For  this  loading,  the  probability  of  occur¬ 
rence  of  events  causing  damage  at  well-defined  levels  can  be 
calculated  by  meant  of  combinetorics.  These  probabilities 
are  than  used  In  Miner's  rule. 


83-600 

Lifetime  Predictions  in  304  Stainless  Steel  by  Damage 
Approach 

G.  Cailletaud  and  J.-L.  Cliaboche 

Office  National  D'Etudes  et  de  Recherches  Aero- 

spatiales,  Chatillon,  France,  ASME  Paper  No.  82- 

PVP-72 

Key  Words:  Fatigua  (materials),  Steel 

The  proposed  method  for  high  temperature  lifetime  pradic- 
tiont  in  structuras  It  bated  on  pure  creep  and  pura  fatigue 


equatlont  describing  Independently  cumulative  damage  In 
the  two  cates.  Nonlinear  interaction  between  creep  and 
fatigue  results  from  the  cumulativa  rules.  The  aim  of  the 
paper  It  to  remember  the  essential  features  of  the  approach 
and  to  apply  it  to  the  cate  of  the  304  stainless  steel  on  the 
basis  of  experimental  data  taken  from  several  publications. 


83-601 

Creep  Fatigue  Falure  in  Austenitic  Stainless  Steels 
Relevant  to  Structural  Performance 

R.  Hales  and  B.  Tomkins 

Central  Electricity  Generating  Board,  Berkeley,  UK, 
ASME  Paper  No.  82-PVP-70 

Key  Words:  Fatigue  (materials).  Steel 

Creep  fatigue  failure  in  austenitic  stainless  steels  isexemined 
over  a  wide  range  of  applied  strain  levels  At  low  strain 
levels  failure  is  unlikely  to  result  from  a  simple  creep  process 
where  small  increments  of  drainage  are  accumulated  cycle  by 
cycle.  At  higher  strain  levels  the  additional  development  of 
fatigue  cracks  can  result  in  a  dramatic  reduction  in  apparent 
material  toughness. 


83-602 

A  Crack  Model  for  Finite  Element  Analysis  of  Con¬ 
crete 

H.R.  Riggs 

Pfi.D.  Ttiesis,  Univ.  of  California,  166  pp  (1981) 

DA82 12083 

Key  Words:  Reinforced  concrete.  Cracked  media.  Cyclic 
loading.  Finite  element  technique 

Although  iTiuch  research  has  been  directed  toward  developing 
procedures  for  the  nonlinear  analysis  of  reinforced  concrete 
structures,  a  general  procedure  which  accounts  for  all  the 
Important  phenomena  that  affect  the  response  has  yet  to 
be  developed.  The  objective  of  the  preeent  research  hat  been 
to  increase  the  analytical  capability  for  reinforced  concrete 
structures  subjected  to  cyclic  loading.  Specifically,  the 
primary  goal  hat  been  to  model  the  transfer  of  shear  forces 
ecrott  cracks.  Towards  this  end,  an  attempt  hat  been  made 
to  develop  a  crack  model  which  is  bated  on  the  physical 
mechanisms  Involved.  The  basic  physics  of  the  model  involve 
a  rigid  surface  sliding  over  a  deformable  surface,  with  friction 
acting  between  the  surfaces. 


83-603 

Advancei  in  Computer  Aided  Deagn  Againit  Fatigue 

C.  Musiol,  J.  Draoer,  N,  Sykes,  and  K.  Morton 
British  Rail  Res.  and  Dev.  Div.,  Derby,  UK,  Engineer¬ 
ing  Research  and  Design  ■  Bridging  the  Gap,  Instn. 
Mech.  Engrs.  Conf.  Publ.  1981 -7,  pp  67-78,  C234/81 , 
8  figs,  3  tables,  9  refs 

Key  Wordi:  Fatigue  life.  Computer-aided  technlquei.  Design 
techniquei 

A  suite  of  computer  programs  has  been  developed  which 
allows  advanced  fatigue  analyiis  procedures  to  be  incorpo¬ 
rated  into  the  overall  engineering  design  process.  The  pro¬ 
grams  provide  an  Integrated  system  of  fatigue  design  and 
service  signal  assessment  for  materials  and  structural  compo¬ 
nents.  Emphasis  has  been  placed  on  the  use  of  interactive 
graphics  to  display  intermediate  results  and  enable  the  non- 
specialist  to  gain  an  understanding  of  the  fatigue  processes 
involved. 


83-604 

Spall  Fracture  of  Solids 

D.  Krajcinovic 

Mechanics  and  Metallurgy,  Univ.  of  Illinois  at  Chi¬ 
cago,  Box  4348,  Chicago,  I L  60680,  Shock  Vib.  Dig. 
21(1 1),  pp  13-17  (Nov  1982)  21  refs 

Key  Words:  Fracture  properties.  Crack  propagation.  Reviews 

This  article  conteins  a  summary  of  general  features  of  mate¬ 
rial  fracture  and  crack  propagation.  Analytical  methods  are 
reviewed.  Passive  and  active  models  are  described  and  com¬ 
pared. 


83-605 

Analysis  of  Two-Parameter  Crack  Tip  Stress  Dy¬ 
namic  Equations  at  View  of  Dynamic  Photoelaa- 
tkity 

V.  Humen,  A.  Rossler,  and  B.  Striz 

College  of  Mech.  and  Textile  Engrg.,  461  17  Liberec, 

/  V 

Czechoslovakia,  Strojnicky  Casopis,  ^  (4),  pp  439- 
455  (1982)  14  figs,  19  refs 
(In  Czech) 

Key  Words:  Photoelastic  analysis.  Crack  propagation 

This  paper  describes  the  two-parameter  method  of  analysis 
for  determining  the  stress  intensity  factor  K  from  the  dynem- 


Ic  photoelastic  isochromatic  fringe  patterns  associated  with 
the  crack  propagating  with  the  constant  velocity. 


ELASTICITY  AND  PLASTICITY 


83-606 

Approximate  Techniques  for  Plastic  Deformation  of 
Structures  unsier  bnpulave  Loadiig,  III 

W.E.  Baker 

Southwest  Res.  Inst.,  P.0,  Drawer  28510,  San  An¬ 
tonio,  TX  78284,  Shock  Vib.  Dig.,  J1  (1 D.  PP  3-1 1 
(Nov  1982)  5  figs,  1  table,  22  refs 

Kay  Words:  Impulse  response.  Plastic  deformation.  Reviews 

Topics  of  this  review  on  approximate  techniquet  for  plastic 
deformation  of  structures  under  loading  include  research- 
oriented  analyses,  design-oriented  artalyses,  and  relevant 
experiment!  A  brief  closure  concludes  the  review;  references 
since  1979  are  listed. 


EXPERIMENTATION 


MEASUREMENT  AND  ANALYSIS 


83-607 

A  Method  for  Modal  Identification  of  Lightly  Damp¬ 
ed  Structurea 

D.J.  Ewinsand  P.T.  Gleeson 

Dept,  of  Mech.  Engrg.,  Imperial  College  of  Science 

and  Tech.,  London  SW7  2BX,  UK,  J.  Sound  Vib., 

^  (1),  pp  57-79  (Sept  8,  1982)  15  figs,  1  table,  14 

refs 

Key  Words:  Undamped  structures.  System  identification 
techniques,  Model  analysis 

In  many  cases  modal  tests  are  conducted  on  individual  com¬ 
ponents  of  complex  engineering  structures  where  interest 
it  confined  to  deriving  an  undamped  model  of  the  structure. 
A  method  it  proposed  for  this  task  which  demands  a  mini¬ 
mum  of  input  data  and  which,  in  particuiar,  does  not  raquira 
accurate  meaturamantt  around  resonance.  The  method  it 
tknpie  to  program  and  its  appiication  to  various  practicai 
structures  is  described. 
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8S408 

Modal  Craa^Spcctnl  Temit  May  be  Impoitaat  and 
an  Alternative  Method  of  Analydi  be  Preferable 

T.  Dahiberg 

Div.  of  Solid  Mech.,  Chalmers  Univ.  of  Tech.,  S- 
41296  Gothenburg,  Sweden,  J.  Sound  Vib.,  ^  (4), 
pp  503-508  (Oct  22, 1982)  2  figs,  6  refs 

Kty  Words:  Cross  eMctrsI  method,  Rindom  Mcltation, 
BtwnSk  Model  analysis 

The  Influence  of  model  crose-aMctral  densities  on  structural 
raawnses  Is  discussed  for  linear  structures  excited  by  narrow 
bend  stationary  random  procatset.  For  a  tknpla  beam  struc¬ 
ture  it  It  shown  that  these  densHlet  play  an  important  role 
if  the  rarrow  band  axcitstlon  falls  close  to  an  antl-reaonance 
of  the  structure.  An  altarnativa  formulation  of  the  solution 
method,  in  which  alto  modal  analysis  it  used,  it  given.  It  it 
sh  .)wn  that  in  tome  cates  of  interest  the  aittrnative  formu- 
.  yields  better  accuracy  and  Involvat  lets computationti 
than  the  traditional  solution  method. 


83-609 

Deacriptioii  of  «  Cohereit  Light  Technique  to  Detect 
the  Tangential  and  Radial  Vibrations  of  an  Arch  Dam 

M.  Corti,  F.  Parmigiani,  andS.C.L.  Botcherby 
CISE  S.P.A.,  20090  Segrate,  Milano,  Italy,  J.  Sound 
Vib.,  84  (1),  pp  3545  (Sept  8, 1982)  12  figs,  1  table, 
1 0  refs 

Key  Words:  Vibration  detectors.  Vibration  meaturemant. 
Dams 

This  paper  describes  a  technique  in  which  a  lasar  light  vibra¬ 
tion  tensor  based  on  a  Michelton  interferometer  it  used. 
With  a  6  mW  later  the  instrument  will  maks  maaaurementt 
on  a  moving  target  at  ranges  greater  than  200  m  without 
using  retro-reflective  materials.  Careful  optknbstion  of  the 
electro-optic  design  rsducas  the  affects  of  environmantal 
disturbances  and  allows  vibration  amplitude  resolution  of 
04  fMn  with  a  flat  rsuMnta  in  the  bandwidth  0«1  -  150  Hz. 
Field  tests  and  actual  measursmantt  of  the  radial  and  tan¬ 
gential  displacements  of  an  arch  dam  are  shown. 


83410 

Directioiial  Acouatic  DetectioB  by  Reaouant  Spatial 
Phase 

D.M.  Treherne,  A.  Quinn,  S.  Jardine,  and  P.G.  Harper 
Dept,  of  Physics,  Heriot-Watt  Univ.,  Edinburgh 


EH14  4AS,  UK,  J.  Sound  Vib.,  84  (2),  pp  191-198 
(Sept  22, 1982)  4  figs,  2  tabies,  5  refs 

Kay  Words:  Rssonators,  Acoustic  resonators.  Acoustic 
axcitstlon 

Acousticslly  Induced  vibrationt  in  a  resonator  are  studied 
for  their  dependence  on  asymmetric  loading  imbaiance.  Both 
amplitude  and  a>atial  phase  are  measured.  Agreement  with 
developed  theory  suggests  a  new  method  for  determining 
acoustic  directionality. 


83411 

A  ^tectnun  Analyser  for  Acouatic  Emisaon 

I.G.  Scott 

Aeronautical  Res.  Labs.,  Melbourne,  Australia,  Rept. 
No.  ARL-MAT-TM-382,  17  pp  (June  1982) 

AD-A117  720 

Key  Words:  SpMtrum  analyzers.  Acoustic  emission 

Frequency  analysis  of  acoustic  amission  (AE)  involves  the 
capture  and  analysis,  or  raal-time  analysis  of  an  impulsiva 
or  non-rapetitiva  signal.  The  present  ARL  procedure  Involves 
the  use  of  a  transient  recorder  and  conventional  heterodyne 
as:'^um  analyzer,  and  no  more  than  one  event  per  five 
seconds  can  be  handled.  Clark  and  Mathieson  (19771,  and 
Graham  (1979),  used  matched  sett  of  band-pass  filters  whow 
center  frequencies  were  ralatad  by  a  f  ixad  ratio.  This  method 
of  u>ectral  analysis  is  fast,  provides  an  output  suitable  for 
handling  by  a  computar  and,  by  restricting  tha  number  of 
bands,  supprastat  much  unwonted  detail  in  the  spectrum, 
it  was  chosen  for  laboratory  dsvalopmsnt  and  was  con¬ 
structed  from  available  cheap  components. 


83412 

Fluid  Oicillator 

A.B.  Holmes 

Dept,  of  the  Army,  Washington,  DC,  U.S.  Patent  No, 
4  291  395, 6  pp  (Sept  22,  1981) 

Key  Words:  Oscillators 

A  telemetry  system  is  disclosed  which  utilizes  a  fluid  feed¬ 
back  oscillator  In  conjunction  with  a  flow  restricting  device 
in  order  to  generate  pulses  in  a  fluid.  Maans  are  provided  to 
turn  tha  oscillator  on  or  off  or  to  vary  the  frequency  of 
oscillation,  thereby  permitting  the  tranamlsslon  of  informa¬ 
tion  by  meant  of  the  fluid  pulses. 
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83-613 

Aecderometeni  1970  •  Auguit,  1982  (CiUtioM  from 
the  NTIS  Data  Baw) 

NT  IS,  Springfield,  VA,  266  pp  (Aug  1982) 
PB82-873274 

Kty  Words:  Accaltromtttri,  Bibliographies 

This  bibllogrtphy  contains  cititions  concarning  rasaareh, 
design,  construction  and  applications  of  accalaromatars  for 
measurement  of  motion,  vibration,  madicina,  roughness, 
waves,  shear  stress,  shock,  and  gravity. 


83-614 

Calibration  Method  for  Aeouatic  Scattering  Mea- 
mrementa  Using  a  Spherical  Taiget 

L.R.  Dragonette 

Dept,  of  the  Navy,  Washington,  DC,  Rept.  No. 
PAT-APPL-6-364  098,  21  pp  (Mar  1982) 

Key  Words:  Acoustic  scattering.  Calibrating,  Maasuring 
instruments 

This  abstract  discloses  a  method  for  calibrating  acoustic 
backscattaring  instrumentation  utilizing  a  spherical  body  as 
a  standard  target.  A  spherical  body  made  of  high  specific 
acoustic  impedance  material,  such  as  tungsten  carbide.  Is 
positioned  a  given  distance  from  a  source/recaiver  transducar 
which  is  energized  to  produce  a  short  acoustic  pulse  directed 
toward  the  n>here.  Acoustic  signals  reflected  from  the  sphere 
are  detected  by  the  transducer  and  processed  in  time  dotrtain 
to  separata  the  rigid  portion  of  the  return  from  the  elastic 
portions.  The  rigid  portion  is  corrected  for  the  transducar 
to  sphere  distance,  the  reflectivity  of  the  pihsra,  and  for  the 
radius  of  the  sphere.  The  resultant  corrected  sigrwl  represents 
the  incident  acoustic  pulse  produced  by  the  transducer. 


83-615 

Sound  Intensity  -  A  Powerful  New  Measurement 
Tool 

R.  Upton 

Bruel  &  Kjaer,  Naerum,  Denmark,  S/V,  Sound  Vib., 
pp  10, 11-18  (Oct  1982)  21  figs 

Key  Words:  Sound  Intensity,  Measurement  techniques.  Noise 
source  identification 

Traditional  sound  pressure  measurements  indicate  the  total 
sound  pressure  level  at  the  receiver.  Intensity  meaMrements, 


on  the  other  hand,  can  ravaal  the  contrlbutiont  of  individual 
eourcas.  This  article  covert  tome  of  the  background  to  sound 
intensity  and  its  applicationt.  Additionally,  a  new  system  it 
described  which  allows  the  measuramant  of  sound  intensity 
In  raal-tinw. 


DYNAMIC  TESTS 

(Also  tee  No.  589) 


83-616 

Development  of  the  I  ro«fv  £■.  pending  Ring  Teat 
for  Meantring  Dynamic  k'ropertiea 

R.H.  Warnes,  R.R.  Karpp,  T.A.  Duffey,  A.E.  Carden, 
and  J.D.  Jacobson 

Los  Alamos  Natl.  Lab.,  NM,  Rept.  No.  LA-UR-82- 
345,  CONF-820516-8,  7  pp  (1982) 

DE82008122 

Key  Words:  Dynamic  tests.  Testing  techniques 

Modifications  to  the  freely  expanding  ring  test  for  elimi¬ 
nating  adverse  two-dimensional  effects  are  described  and 
illustrated.  The  result  it  to  substantially  increase  the  strain- 
rate  range  over  which  dynamic  material  property  data  can  be 
reliably  obtained.  Several  different  ring  launching  schemes 
are  discussed,  and  data  are  presented  that  were  taken  with  a 
particular  thocklett  electrontagnetic  system.  Results  from 
initial  attempts  at  measuring  dynamic  compressive  properties 
with  a  contracting  ring  are  presented. 


83-617 

A  Random  Vibration  Teat  for  the  Evaluation  of 
Stiff  Sensitive  Component  Parts 

R.W.  Nankey 

Aircraft  Equipment  Div.,  General  Electric  Co.,  Utica, 
NY,  J.  Environ.  Sci.,  25  (5),  pp  30-33  (Sept/Oct 
1982)  5  figs,  19  refs 

Key  Words;  Random  vibration.  Vibration  tests.  Testing 
techniques.  Electronic  instrumentation.  Spacecraft  equip¬ 
ment  response 

A  test  method  is  described  that  can  be  used  to  simulate  the 
effects  of  a  high  level  random  vibration  environment  on  a 
class  of  component  parts.  These  components  are  charac¬ 
terized  by  having  their  resonant  frequencies  above  the 
upper  frequency  limit  of  the  applied  vibration  spectrum 
and  by  being  structurally  or  functionally  sensitive  to  the 
effects  of  vibration. 
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DIAGNOSTICS 


83-618 

Microchaniiel-Plate  CRT  Added  to  Otciloicope 
Speedi  Fault  Finding 

J.  Geissinger 

Tektronix  Inc.,  Beaverton,  OR,  Indus.  Res.  Dev., 
24  (1 1),  pp  1 14-117  (Nov  1982)  4  figs 

Key  Words:  OKilloicopei,  Diagnonk  initrumantation 

The  inability  of  a  standard  CRT  oscilloscope  to  detect  a 
fault  in  an  electronic  system  may  be  due  to  the  low  writing 
rate  of  the  scope.  A  new  development  In  the  CRT  tech¬ 
nology  is  described  which  uses  a  mkrochannal  plate  to 
increase  the  gain  in  CRT  by  a  factor  of  1,000.  This  enables 
to  see  design  problems  quicker  and  easier  than  the  usual 
trial  and  error  method. 


83-619 

TorMnal  Vibration  Analyaia  -  Caae  Hiitoriea 

H.  Schwerdlin 

Lovejoy,  Inc.,  2655  Wisconsin  Ave,,  Downers  Grove, 
IL  60515,  Proc.  Natl.  Conf.  on  Power  Transmission, 
9th  Annual  Mtg.,  Houston,  TX,  Nov  16-18,  1982, 
pp  217-221,  15  figs,  8  refs 

Key  Words:  Diagnostic  techniques.  Torsional  vibration 

This  paper  sets  out  to  present  the  importance  of  torsional 
vibration  to  those  unaware  of  its  causes  and  effects,  and  to 
diagnose  premature,  torsionally  induced  failures.  By  pre¬ 
senting  cate  histories,  along  with  system  models  and  the  re¬ 
sults  of  on-site  measurements,  it  is  hoped  that  the  importance 
of  this  design  step  it  not  overlooked. 


83-620 

A  Tribological  Study  of  Ball  Skidding  in  Angular 
Contact  Bearinga 

G.J.  Philips  and  J.F.  Dray 

David  W.  Taylor  Naval  Ship  Res.  and  Dev.  Ctr., 
Annapolis,  MD  21402,  Proc.  Natl.  Conf.  on  Power 
Transmission,  9th  Annual  Mtg.,  Houston,  TX,  Nov 
16-18, 1982,  pp  169-176, 23  figs,  17  refs 

Key  Words:  Diagnostic  techniques.  Bearings,  Ball  bear¬ 
ings 


An  Investigation  of  the  tribological  performance  of  duplex 
angular  contact  bearings  was  conducted.  Bearing  performance 
was  determined  experimentally  through  obsarvatlont  of  the 
bearing  speed  ratio:  the  ratio  of  the  outer  ball  past  frequency 
to  the  shaft  rotational  frequency.  Comparisons  of  experi¬ 
mentally  determined  values  with  those  developed  by  bearing 
analysis  computer  programs  were  used  to  formulate  an 
understanding  of  the  mechanisms  that  induce  ball  skidding 
and  noise  of  such  bearings  in  vertically  mounted  rotating 
machinary. 


83-621 

Instability  in  a  Turbo  Generator  Rotor 

A.  Akers 

Engrg.  Res.  Inst,  and  Dept,  of  Engrg.  Science  and 
Mech.,  Iowa  State  Univ.,  Ames,  lA  50011,  Proc. 
Natl.  Conf.  on  Power  Transmission,  9th  Annual  Mtg., 
Houston,  TX,  Nov  16-18,  1982,  pp  51-57,  4  figs, 
1  table,  8  refs 

Key  Words:  Bearings,  Turbogenerators,  Dynamic  stability. 
Oil  whip  phenomena 

A  turbo  generator  set  of  1 1,5  MW  capacity  is  described  which 
exhibited  abnormal  oil  temperature  rise  in  one  of  the  four 
journal  bearings  which  support  the  spindle.  In  addition  to 
this  temperature  rise,  evidence  of  oil  whip  was  obsenred  at 
a  power  output  of  approximately  7.5  MW. 


ANALYSIS  AND  DESIGN 


ANALOGS  AND  ANALOG  COMPUTATION 

(See  No.  639) 


ANALYTICAL  METHODS 

(Also  tee  No.  574) 


83-622 

Periodic  System  Aiulyai  with  Application  to  Wind 
Turbines 

M.  Bahrami 
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Ph.D.  Thesis,  Oregon  State  Univ.,  109  pp  (1982) 
DA8224105 

Kty  Word*;  Turblnci,  Wind  turbimi,  Turbulanct 

An  algorithm  It  davalopod  to  contputa  tha  tima  avaragad, 
output  itatlatici  of  a  llnaar  ayitam  with  parlodle  coaff Iclanti 
forcad  by  stationary  white  nolte.  Tha  algorithm  makai  uaa 
of  Floquat  theory  and  introducat  tha  avaragad  tyttam 
dynamici  matrix  to  obtain  more  favorable  numerical  parfor* 
manca.  Tha  time  tariet  approach  to  avaragad  itatiitict  it  alto 
axaminad.  Application  it  made  to  a  wind  turbine  tyttam 
with  atmoqiheric  turbulence. 


83-623 

Doubly  Aiymptotic  Approxbnatioiii  u  Non-Reflect¬ 
ing  Boundaries  in  Fhiid-Stnicture  Interaction  Prob- 
lema 

M.S.  Soliman 

Ph.D.  Thesis,  Columbia  Univ.,  45  pp  (1982) 
DA8222490 

Kay  Wordt;  Interaction:  ttructura-fluid.  Doubly  asymptotic 
approximation 

Acoustic  approx imationt  are  differential  ralationt  between 
induced  prattura  and  velocity  in  an  acoustic  medium.  In  this 
paper  a  procedure  It  praaentad  for  applying  tha  acoustic 
approximationt  on  a  fluid  surface  which  anclotat  the  struc¬ 
ture  and  hat  a  geometry  for  which  virtual  matt  and  fitting 
matricet  have  been  previously  determined.  The  reu>onte 
may  than  be  obtained  by  solving  numerically  the  coupled 
f  hi  id-structure  equationt  in  the  finite  region  Intide  the  fluid 
boundary,  which,  approximately.  It  a  non-raflacting  bound¬ 
ary. 


83-624 

Simplified  Doubly  A^mptotk  Approximations  for 
Fluid-Structure  Interaction 

A.S.  Kushner  and  D.E.  Ranta 
Pacifica  Technology,  McLean,  VA,  Shock  Vib.  Bull., 
U.S.  Naval  Res.  Lab.,  Proc.  52,  Supplement  1,  pp 
1-14  (Oct  1982)  15  figs,  19  refs  (52nd  Symp.  Shock 
Vib.,  New  Orleans,  LA,  Oct  26-28,  1981,  Spons. 
SVIC,  Naval  Res.  Lab.,  Washington,  DC) 

Kay  Words:  Interaction:  structure-fluid.  Doubly  asymptotic 
approxlntation.  Plates,  Cylinders 


Options  for  reducing  tha  computational  contplexity  of  tha 
doubly  asymptotic  approximation  are  examined.  Two 
approaches,  the  PWAM  plate  approximation  and  the  PWAM 
cylinder  approximation,  are  proposed.  Results  from  a  series 
of  small,  two-dimensional  test  problems  are  presented. 


83-625 

Nonlinear  Finite  Element  Foimulations  for  Dynamic 
Analyria  of  Mecbanima  with  Elastic  Components 

0.1.  Sivertsen  and  A.O.  Walden 

Univ.  of  Trondheim,  Norway,  ASME  Paper  No.  82- 

DET-102 

Key  Wordt:  Finhe  element  technique.  Mechanisms,  Compo¬ 
nent  mode  synthesis 

Large  displacement  finite  element  formulations  are  presented 
for  determining  the  dynamic  ramonta  of  elastic  mechanisms 
axpariencing  the  nonlinear  affects  from  large  rigid-body 
rotations  Two  different  approaches  are  formulated,  one 
direct  fornnulation  including  all  degrees  of  freedom  at  pri¬ 
mary  element  level  in  the  solution,  and  another  for  reducing 
the  problem  size  by  a  tuperelement  technique  and  the 
component  mode  synthesis  method. 


83-626 

The  Initial  Value  ProUetn  for  the  General  Dynamic 
Equationa  in  Nonlinear  Elasticity  Theory 

H.  Beckert 

Karl-Marx  Universitat,  Sektion  Mathematik,  DDR 
7010  Leipzig,  Karl  Marx-Platz,  E.  Germany,  Z. 
angew.  Math.  Mech.,  62  (9),  pp  357-369  (1982) 

Key  Words:  Boundary  value  problems 

The  initial  value  problem  for  the  general  dynamic  equations 
in  an  elastic  continuum  is  nlved.  A  new  form  is  introduced 
for  these  equations  and  a  simple  approx imetion  is  defined 
for  the  solutions  of  the  problem  along  a  difference  scheme 
in  the  time  direction  calculating  the  changing  stress  con¬ 
figurations 


83-627 

Perkxlic  Rayleigh  Wavea  of  Finite  Amplitude  on  an 
laotropic  Solid 

N,  Kalyanasundaram  and  G.V.  Anand 
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Dept,  of  Elec.  Communication  Engrg.,  Indian  Inst, 
of  Science,  Bangalore-560012,  India,  J.  Acoust. 
Soc.  Amer.,  72  (5),  pp  1518-1523  (Nov  1982)  2 
figs,  15  refs 

Kty  Wordi:  Rayltlgh  wavtt.  Wav*  propagation.  Boundary 
valu*  problami 

Exiitance  of  a  par  Iodic  progranlv*  wav*  lolution  to  th* 
nonllnaar  boundary  valu*  problam  for  Raylaigh  airfac* 
wavai  of  f  Init*  amplitud*  It  damonitratad  using  an  •xtaniion 
of  the  mathod  of  itrainad  coord  inatai.  Th*  solution,  ob- 
tainad  at  a  sacond-ordar  perturbation  of  th*  linaarixad 
monochromatic  Raylaigh  wav*  solution,  contains  harmonics 
of  all  orders  of  th*  fundamantal  frequency.  It  it  shown  that 
th*  higher  harmonic  content  of  th*  wav*  Incraatat  with 
amplitude,  but  the  slop*  of  the  waveform  remains  finite 
to  long  at  the  amplitude  It  leu  than  a  critical  value. 


83-628 

On  a  Variational  Theorem  in  Acouato-ElaModynamics 

B.S.  Thompson 

Dept,  of  Mech.  Engrg.,  Wayne  State  Univ.,  Detroit, 
Ml  48202,  J.  Sound  Vib.,  (4),  PP  461477  (Aug 
22, 1982)  5  figs,  25  refs 

Key  Words:  Variational  methods,  Equetiont  of  motion, 
Vibrating  structures.  Acoustic  properties,  Sound  waves 

A  variational  theorem  it  pretantad  which  may  be  used  at  a 
basis  for  developing  the  equations  of  motion  and  th*  bound¬ 
ary  conditlont  appropriate  for  studying  th*  vibrational 
behavior  of  flaxibi*  bodied  systams  and  the  surrounding 
acoustic  medium.  The  theorem  is  a  generalisation  of  two 
theorems  which  are  both  bated  on  th*  principle  of  virtual 
work;  th*  first  governs  th*  alastodynamlct  of  the  mechanical 
system  and  the  second  governs  th*  behavior  of  the  fluid 
medium. 


83-629 

A  New  Approach  for  the  Calculatioii  of  Re^ionae 
Spectral  Denaity  of  a  Linear  Stationaiy  Random 
Maltidegree  of  Freedom  Syatem 

A.M.  Sharan,  S.  Sankar,  and  T.S.  Sankar 
Dept,  of  Mech.  Engrg.,  Concordia  Univ.,  Montreal, 
Canada  H3G  1M8,  J.  Sound  Vib.,  (4),  PP  513- 
519  (Aug  22, 1982)  2  tables,  8  refs 

Key  Words:  Response  spectral  density.  Random  vibration 

A  new  approach  for  th*  calculation  of  r*a>ons*  mactral 
density  for  a  linear  stationary  random  multidegre*  of  free¬ 


dom  system  It  presented.  Th*  method  it  bated  on  modifying 
th*  stochastic  dynamic  equetiont  of  th*  system  by  using  a 
tat  of  auxiliary  variables.  Th*  response  spectral  density 
nwtrlx  obtained  by  using  this  new  approach  contains  th* 
spactral  densities  and  the  crost-tpactral  dantitiat  of  th* 
system  ganaralizad  ditplecementt  and  valoclties.  The  new 
mathod  raquirat  significantly  let*  computation  time  at 
compared  to  th*  conventional  method  for  calculating  re- 
tpont*  spectral  dansitiei  Two  numarical  examples  are 
presented  to  compare  quantitatively  th*  computation  time. 


MODELING  TECHNIQUES 


83-630 

The  Concave  Model  for  Calculating  the  Propagation 
of  Noiae  from  Open-Air  Industrial  Plants 

K.J.  Marsh 

BP  Group  Engrg.  and  Technical  Ctr.,  Britannic  House, 
Moor  Lane,  London  EC2Y  9BU,  UK,  Appl.  Acoust., 
J[5.  (6),  pp  411-428  (Nov  1982)  9  tables,  20  refs 

Kay  Words:  Mathematical  models.  Industrial  facilities.  Noise 
generation,  Sound  propagation 

This  paper  deterbet  a  propagation  model  for  calculating 
neighborhood-noise  from  open-air  industrial  plants  such  at 
oil  rafinariat  and  petrochemicsl  plants.  It  was  developed 
from  a  preliminary  model  derived  from  a  comprehensive 
survey  of  the  litaratur*  on  noise  propagation.  The  aim  was  to 
develop  a  modal  which  used  parameters  and  procedures 
available  to  engineers  engaged  In  plant  design. 


83-631 

Finite  Element  Simulation  for  the  Acoustical  Re- 
^>onae  of  Qosed  and  Open  Spaces 

M.J.  Stanko  and  A.  Seireg 

Dept,  of  Mech.  Engrg.,  Univ.  of  Wisconsin-Mad ison. 
Computers  Mech.  Engrg.,J_(6),  pp  28-34  (Oct  1982) 
1 1  figs,  22  refs 

Key  Words;  Simulation,  Finite  element  technique.  Acoustic 
excitation.  Vibrating  structures 

A  structural  finite  element  code  it  presented  for  modeling 
open  and  closed  acoustic  spaces  subject  to  a  vibrating  plat*. 
Th*  cod*  provides  an  appropriate  selection  of  finite  element 
grid  pattern,  elamant  size.  Integration  time  step,  and  affec¬ 
tive  elastic  propartlat  for  air.  Although  rigid  boundaries  and 
no  acoustical  damping  were  contiderad,  th*  modeling  scheme 
can  be  readily  extended  to  incorporate  natural  damping  and 
eolld-fluld  interaction. 
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83-632 

CakuUtion  of  Elutoroork  Beorbiii  »  Material  The¬ 
ory  and  the  Application  of  the  Finite  Element 
Method  (Beitng  nur  Bereehnun|  von  Elaatome^ 
lagera  -  Materialtheorie  und  Anwendung  der  Meth- 
ode  der  FinUen  Elemente) 

C.  Schliekmann 

Fortschritt-Berichte  VDI-Zt.,  Series  1,  No.  91,  102 
pp  (1982)  93  figs,  2  tables.  Summarized  in  VDI-Z, 
124  (20),  p  796  (Oct  1982).  Avail:  VDI-Verlag 
GmbH,  Postfach  1139,  4000  Dusseldorf  1,  Germany, 
Price  65.-DM 
(In  German) 

Kay  Wordi:  Layarad  matarials,  ElaMomari,  Matali,  Finita 
alamant  tachniqua.  Approximation  mathodi 

Laminatai  coniiiting  of  alternating  alattotnar-ntatal  layart 
ara  uwd  In  tha  construction  of  baaringi  of  quaikinivarial 
joints  for  halicoptars.  In  the  design  of  such  components 
currant  approximation  formulas  do  not  taka  into  considara- 
tion  the  affect  of  matal  layers.  In  this  report,  a  finita  alantant 
modal  is  presented  for  a  more  realistic  approximation  of  the 
isotropically  Incompressible  or  tha  quasi  Incompraasibla 
behavior  of  tha  material. 


83-633 

A  General  Procedure  for  Improving  Subatructurea 
RepreaenUtion  ii  Dynamic  Syntheaia 

A.L.  Hale  and  L.  Meirovitch 
Dept,  of  Engrg.  Science  and  Mech.,  Virginia  Poly¬ 
technic  Inst,  and  State  Univ.,  Blacksburg,  VA  24061, 
J.  Sound  Vib.,  J4.(2),  pp  269-287  (Sept  22,  1982) 
22  refs 

Key  Words:  Substructuring  methods.  Iteration,  Dynamic 
synthesis 

In  the  general  substructure  synthesis  method  for  tha  dy¬ 
namic  analysis  of  compiex  flexible  structures  developed 
earlier,  the  motion  of  each  substructure  is  represented  by 
a  given  number  of  substructure  admissible  functions  and  the 
otherwise  disjoint  substructures  are  connected  together  to 
form  a  whole  structure  by  imposing  approxknate  geontetric 
compatibility  conditions  by  maans  of  weighted  residuals.  In 
this  paper,  a  general  procedure  for  improving  the  admiesible 
functions  representing  each  substructure  In  the  synthesis 
is  developed.  Tha  procedure  Is  an  Iteratlvs  one  and  It  leads 
to'  an  improved  eigansolution  for  tha  Intermediate  structure 
(l.a.,  a  fictitious  structure  defined  by  tha  approximate 
compatibility  conditions)  where  the  improved  eigansolution 
it  obtained  while  always  using  tha  tame  number  of  degrees 
of  freedom  to  represent  a  given  substructure. 


NUMERICAL  METHODS 


83-634 

As  EigeMohitioB  Strategy  for  Leige  Syitema 

E.L  Wilson  and  T.  Itoh 

Dept,  of  Civil  Engrg.,  UnIv.  of  California,  Berkeley, 
CA  94720,  Computers  Struc..  16  (1-4).  pp  259-265 
(1983)  1  fig,  5  tables,  12  refs 

Key  Words;  Numerical  enalytlt.  Natural  frequencies.  Mode 
shapes.  Iteration 

A  solution  strategy  It  presented  for  the  evaluation  of  fre¬ 
quencies  and  ntode  shapes  for  vary  large  structural  systems. 
The  subtpace  Iteration  method  it  modified  to  calculate  the 
aigenpairt  in  groups  near  different  shift  points. 


83-635 

Explohiag  the  Lhnitiiig  Amplitude  Principle  to 
NumericaUy  Solve  Scattering  Problema 

G.A.  Kriegsmann 

Dept,  of  Engrg.  Sciences  and  Appl.  Mathematics, 
The  Technological  Inst.,  Northwestern  Univ.,  Evans¬ 
ton,  IL  60201,  Wave  Motion,  ^(4),  pp  371-380 
(Oct  1982)  6  figs,  18  refs 

Key  Words:  Numericsl  analysis.  Wave  aquation.  Wave  diffrac¬ 
tion 

A  numerical  method  for  solving  reduced  wave  equations  It 
presented.  The  technique  it  basically  a  relaxation  scheme 
which  exploits  the  limiting  amplitude  principle.  A  modified 
radiation  condition  at  infinity  It  alto  given.  The  method  is 
tested  on  two  model  problems:  the  scattering  of  plane 
shallow  water  waves  off  shoals  end  the  scattering  of  plane 
acoustic  waves  off  a  sound-soft  cylinder  imbedded  between 
two  homogeneous  but  different  half  spaces.  The  numerical 
solutions  exhibit  correct  refractive  and  diffractive  effects  at 
modwata  frequencies. 


83-636 

On  Some  Unconditionally  Stable,  Higher  Order 
Methoda  for  the  Numerical  Solution  of  the  Struc¬ 
tural  Dynamka  Equation! 

V.A.  Dougalis  and  S.M.  Serbin 

Mathematics  Dept.,  Univ.  of  Tennessee,  Knoxville, 
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TN,  Inti.  J.  Numer.  Methods  Enoro..  18  (11).  pp 
1613-1621  (Nov  1982)  2  figs,  3  tables,  13  refs 

Kty  Words:  Dynomie  structural  analysis.  Numerical  analysis 

Third-  and  fourth-order  accurate  Norsatt  rational  approal- 
matlons  to  the  exponential  and  asaoclatad  saml-linplicit 
Runga-Kutta  methods  are  used  for  the  construction  of 
efficient,  accurate  and  unconditionally  stabls  schtmas  for 
the  direct  nuntarlcal  Integration  of  the  linaar,  nonhomo- 
genaous,  second-order  aquations  of  structural  dynamics. 


STATISTICAL  METHODS 


83-637 

Reipoue  of  a  MuHidegrae-of-Freedom  System  of 
Va^le  Coeffseseats  to  Raasiom  ExeiUtioH 

J.  Szopa 

Z.  angew.  Math.  Mech..  62  (7).  pp  321-328  (July 
1982)  17  figs,  11  refs 

Key  Words:  Probability  theory,  Multidogree  of  freedom 
systems.  Variable  material  properties.  Random  excitetion 

This  paper  presents  a  method  of  determining  probabilistic 
characteristlct  concerning  the  resssonse  of  a  multktegreeof- 
freedom  system  with  variable  coefficients  to  random  exci¬ 
tation.  This  method  Is  based  on  the  application  of  a  sto- 
chastlc  Volterra  integral  equation  of  the  second  kind  and 
not  on  the  multidegrae  impulsive  response  (Green's  functloni 
difficult  to  calculate  for  this  type  of  system. 


83-638 

The  Exact  Steady-State  Sohitsosi  of  a  Qaaa  of  Noii- 
Liaear  Stochadk  Syatema 

T.K.  Caughey  and  F.  Ma 

California  Inst,  of  Tech,,  Pasadena,  CA  91125,  Inti. 
J.  Nonlin.  Mech.,  V7  (3),  pp  137-142  (1982)  11  refs 

Kay  Words:  Nonlinear  systems.  Stochastic  processes 

In  this  paper  exact  steady  state  solutions  are  constructed 
for  a  clast  of  nonlinear  systems  tubiected  to  stochastic  exci¬ 
tation.  The  resuits  are  then  applied  to  both  ciatsicai  and 
non-classical  oscillator  problemi 


83-639 

Aiiaiog  Computer  SimailatioR  of  a  D«ffiif  Oacillator 
•ad  CompariaoR  with  Statiatical  Liaeariaation 

A.R.  Bulsara,  K.  Lindenberg,  and  K.E.  Shuler 
Dept,  of  Chemistry,  Univ.  of  California,  San  Diego, 
La  Jolla,  CA  92093,  Inti,  J.  Nonlin.  Mech.,  (4), 
pp  237-253  (1982)  15  figs,  19  refs 

Kay  Words:  Analog  simulation.  Statistical  linearization. 
Oscillators 

Results  of  an  analog  computer  timuletion  of  a  Duffing 
oacillator;  La.,  of  a  damped  enharmonic  otciiiator  with  a 
cubic  nonlinearity  driven  by  Gaussian  white  noise,  are 
presented.  The  sintulations  were  performed  for  wide  ranges 
of  parameter  vaiuas.  The  experimantaiiy  obtained  spectrei 
densitiet  are  compared  with  those  obtained  analyticaliy 
using  the  method  of  statistical  linearization. 


83-640 

Statiatica]  Theory  of  Radiative  Transfer  in  Layered 
Media 

G.l.  Babkin  and  V.l.  Klyatskin 
The  Pacific  Oceanological  Inst.,  Academy  of  Sciences 
of  the  USSR,  Vladivostok,  USSR,  Wave  Motion, 
£(4),  pp  327-337  (Oct  1982)  9  figs,  14  refs 

Key  Words:  Wave  propagation.  Statistical  analysis.  Layered 
materials.  Random  parameters 

An  equation  for  probability  density  of  wave  intensity,  taking 
into  account  absorption,  is  obtained  using  the  invariant 
imbedding  method.  The  limiting  cate  when  the  medium  occu¬ 
pies  a  half-space  it  considered.  The  field  intensity  is  found 
for  the  cate  of  a  source  inside  the  medium.  The  conditions 
of  applicability  of  the  linear  theory  or  radiative  transfer  ere 
obtained.  Numerical  sohjtlont  of  the  equations  correqsonding 
to  the  statistical  theory  of  radiative  transfer  in  a  layered 
medium  with  random  Inhomogeneitiet  ere  discussed. 


83-641 

ExperhwBtal  Inveatigatioii  of  a  Random  Repeated 
Impact  Pkoeeae 

L.A.  Wood  and  K.P.  Byrne 
Engrg.  Dept.,  General  Motors  -  Holden's  Limited, 
Port  Melbourne,  Victoria  3207,  Australia,  J.  Sound 
Vib.,£&  (1),  pp  53-69  (Nov  8,  1982)  12  figs,  1  table 


Kay  Wordi:  Impact  taiti,  Random  axeltatlon,  Nolaa  ganara- 
tlon,  Whaali,  Balli,  Surfaca  roughnaat,  Probability  dantlty 
function,  Normal  dantlty  functioni 

A  limpla  random  rapaatad  impact  procaii  it  Invaitigatad  aK- 
parlmantally.  Tha  procaii,  which  coniitti  of  a  ball  bouncing 
on  a  randomly  vibrating  lurfaca.  It  analogoui  to  loit  of 
contact  ihuatloni  which  can  occur  In  machinery  and  trana- 
portatlon  lyitami  whara  a  hard  rolling  alamant  atparatai 
from  tha  rolling  turfaca.  Exparimantal  data  It  acqulrad  and 
procatiad  by  uting  a  digital  data  aoquitition  tyttam  and 
atiociatad  toftwara.  Ratuitt  ara  obtainad  in  tha  form  of 
hittogramt  which  can  be  diractly  compared  with  tha  pre* 
dieted  probability  dantlty  functlont. 


PARAMETER  IDENTIFICATION 


83-642 

Parameter  Identification  of  a  Structure  with  Com¬ 
bined  Coulomb  and  Hyateretk  Damping 

M,  Rades 

Polytechnic  Inst,,  Bucharest,  Romania,  Rev.  Rou- 
maine  Sci.  Tech.,  Mecanique  Appl,,^  (2),  pp  299- 
308  (Mar/Apr  1982)  6  figs,  12  refs 

Kay  Wordi;  Parametar  identification  tachniqua,  Coulomb 
friction,  Hyttaratic  damping 

A  new  technique,  bated  on  the  polar  plot  analytli  of  a  ilngla 
dagraeof-fraedom  tyttam  with  combined  Coulomb  and 
hyttaratic  damping,  it  pratented  which  allowi  tha  tyttam 
dynamic  paramatart  to  be  evahiatad. 


83-643 

Structural  Parametera  Identification  in  the  Frequency 
Domain  for  a  White  Noiae  Input 

M,  DiPaola,  V.F.  Poterasu,  and  G.  Muscolino 
Istituto  di  Scienza  delle  Costruzioni,  Facolta  di 
Ingegneria,  Universita  di  Palermo,  Italy,  Rev,  Rou- 
maine  Sci.  Tech.,  Mecanique  Appl.,  22.  (2),  PP  237- 
245  (Mar/ Apr  1982)  4  figs,  1  table,  1 1  refs 

Kay  Wordt;  Parameter  identification  tachniqua.  Frequency 
domain  method.  Power  tpectral  dantlty.  Fait  Fourier  trana- 
form,  Framei 

An  identification  mathod  it  givan  for  tha  datarminatlon  of 
tha  coafficlanti  for  a  linear  vibrating  tyttam  with  many 
dagreet  of  freedom  In  the  frequency  domain.  Tha  power 


tpectral  dantlty  and  fait  Fourier  traniform  are  uied,  tha 
Input  of  tha  tyttam  being  a  white  noiia  (DIrac'i  Impulta). 


83-644 

Improving  AnnIytical  Dynamic  Modela  Daing  Fre¬ 
quency  Reapoaae  Data:  Application 

G.C.  Hart  and  O.R.  Martinez 
Sandia  Natl.  Labs.,  Albuquerque,  NM,  Rept.  No. 
SAND-82-0772C,  CONF-820527-2,  10  pp  (1982) 
(Pres,  at  the  AIAA/ASME/ASCE/AHS  Structures  - 
Structural  Dynamics  Matls.  Conf.,  New  Orieans,  LA, 
May  9,  1982) 

DE82008216 

Kay  Wordi:  Parameter  identification  tachniqua,  Frequency 
rau>onta  function.  Finite  almant  technique 

Raiulti  ara  preaentad  from  tha  luccaitful  application  of  a 
method  to  attimata  phyiical  paramatart  of  an  aitumad  form 
parametric  (finha  alamant)  modal.  Tha  mathod  amployi  a 
form  of  tha  itaratad  extended  Kalman  filter  for  parametar 
eitimation  with  conitrainti  knpotad  in  tha  form  of  ralativa 
and  abioluta  boundi.  Frequency  raiponia  function  data  it 
uiad  at  tha  meaturamant  information. 


83-645 

ARMA  Models  for  Earthquake  Ground  Motions 

M.K.  Chang,  J.W.  Kwiatkowski,  and  R.F.  Nau 
Operations  Res.  Ctr.,  Univ.  of  California,  Berkeley, 
CA,  Inti.  J.  Earthquake  Engrg.  Struc.  Dynam.,  10  (5). 
pp  651-662  (Sept/Oct  1982)  3  figs,  19  refs 

Kay  Wordt:  Earthquake  limulation.  Parameter  identification 
tachniqua.  Ground  motion,  ARMA  (autoragrettivc/moving- 
average)  modelt 

Thii  paper  outlinet  the  uie  of  diicrate,  autoragreMiva/ 
moving-average  (ARMA)  modelt  for  Identification  and 
eitimation  of  paramatart  in  modelt  darivad  from  analyiii 
of  uniformly  digitized  earthquake  ground  motion  accelera¬ 
tion  data.  Such  modali  ara  of  equal  generality  at  corrtpared 
to  continuoui-time  modelt  and  hava  a  number  of  lignlf  leant 
advantaget  for  purpotat  of  digital  analyiii  and  limulation. 
The  ttructura  of  ARMA  modali  it  briefly  deicribad,  their 
relation  to  continuoui  ntodali  noted,  and  ratuitt  of  thair 
application  to  a  number  of  recorded  accelarogrami  turn- 
mar  iz  ad. 
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83-646 

Dynamici  of  Mail  Flow  Rate  and  Preaaure  in  the 
Syrtem  Compoied  of  Nonlinear  Reaiitance  and 
Volunw 

L.  Varcop 

Res,  Inst,  of  Automation  Means,  Prague,  Czecho¬ 
slovakia,  Strojnicky  Casopis,  .2^  (4),  pp  503-511 
(1982)  9  figs,  1  ref 
(In  Czech) 

Kty  Wordi:  Syitem  identification  techniquet,  Pneumatic 
•pringi 

Rewlti  of  an  analytical  itudy  of  trantiant  phenomena  in  a 
•yitam  compoiad  of  pnaunwtic  railitanca  and  voluma  are 
prewntad.  The  nonlinear  through-flow  rata  aquation  of  the 
pneumatic  raiiitanca  ittakan  into  account. 


83-647 

Non-Parunetric  Methoda  of  System  Identification 

P.E.  Wellstead 

Control  Systems  Centre,  Inst,  of  Science  and  Tech., 
Univ.  of  Manchester,  UK,  Rept.  No.  CONTROL 
SYSTEMS  CENTRE496,  57  pp  (1982) 

PB82-221078 

Key  Words;  Syitem  identification  tachniquei,  Impulw 
raqionia,  Frequency  remonie 

The  non-pirametric  identification  of  lytemi  in  tarmi  of 
unparamatrized  reprewntationi,  luch  aithe  impulH  raqionie 
and  frequency  ran>onia,  it  coniidered.  Bailc  approachai 
are  outlined  in  a  ratromective  latting  at  are  the  relationihipi 
between  non-parametric  and  parametric  identification 
models.  The  article  concludes  with  an  assessment  of  non- 
parametric  methods  which  is  conducted  in  terms  of  typical 
industrial  applicationt 


83-648 

A  Critical  Aasesment  of  Deteiminiatk  and  Statiitical 
Techniquei  for  the  Dynamic  Identification  of  Stnic- 
tural  Systems  Using  a  FaM  Swept  Sinusoidal  Teat 
Signal 

M.J.  Lowrey 

Inst,  of  Sound  and  Vib.  Res.,  Southampton  Univ., 
UK,  Rept.  No.  ISVR-TR-118,  62  pp  (Sept  1981) 
PB82-253899 


Kay  Words:  Syitam  Identification  tachniquei.  Structural 
mambari.  Beams,  Periodic  excitation 

Tait  data  wera  obtainad  for  a  typical  structural  component 
(a  2  m  steel  beam)  aubjectad  to  a  fast  swept  sinusoidal  exci¬ 
tation,  and  comparativa  fraquancy-donwln  raauiti  obtained 
using  datermlnistic  and  statistical  procedures.  A  quantita¬ 
tive  comparison  of  resonant  frequencies  and  damping  loss 
factors  was  obtained  by  applying  a  curve-fitting  technique 
to  the  complex  mobility  data. 


DESIGN  TECHNIQUES 

(Also  see  Nos.  441 , 603) 


83-649 

Suboptimal  Controller  Design  Using  Frequency  Do¬ 
main  Conitraints 

R.D.  Hefner 

Ph.D.  Thesis,  Univ.  of  California,  186  pp  (1982) 
DA82 19691 

Key  Words:  Control  equipment.  Design  techniques.  Fre¬ 
quency  domain  method 

This  dissertation  deicribas  a  method  for  designing  a  con¬ 
troller  which  Is  robust  with  respect  to  truncated  flexible 
modes.  The  approach  involves  minimization  of  a  performance 
index  that  combines  standard  linear  regulator  penalties  with 
tobustnesa  measures  in  the  frequency  domein.  The  fre¬ 
quency  domain  criteria  are  chosen  so  as  to  sufficiently 
anenuate  the  high  frequency  reu>onte  of  the  full  dynamic 
system  while  maintaining  the  overall  performance  of  the 
closed-loop  system.  Several  numerical  examples  are  included 
to  illuttrate  the  features  of  the  epproech.  The  design  tech¬ 
nique  is  found  to  produce  stable  designs  with  modest  sacri¬ 
fices  in  performance. 


83-650 

Second-Order  Deaign  Senaitivity  Analysis  of  Me¬ 
chanical  System  Dynamics 

E.J.  Haug  and  P.E.  Ehle 

Univ.  of  Iowa,  Iowa  City,  lA,  Inti.  J.  Numer.  Methods 
Engrg.,  (11),  pp  1699-1717  (Nov  1982)  7  figs, 
1  table,  5  refs 

Key  Words;  Structural  modification  effects.  Design  tech¬ 
niques,  Dynamic  resfsonse.  Mechanical  systems 

Dependence  of  dynemic  response  of  nonlinear  mechanical 
systems  on  design  variables  is  analyzed.  An  adjoint  variable 
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mtthod  li  uMd  to  darivt  firit-  tnd  Ncond^rdtr  dtrIvatk/M 
of  triNiurti  of  dyminlc  rt^MOM  with  rt^Mct  to  doilgn  vari* 
■blM.  A  computatlorMi  algorithm  It  praaantad  for  numarical 
calculation  of  first  and  wcond  daiign  darlvatlvai.  A  simple 
OKlIlator  sxampla  Is  solved  analytically  and  by  tha  adfolnt 
variable  method,  with  Identical  results. 


83-651 

Producing  Streas  and  Vibration  Analyau  Data  for 
Engineering  Design 

T.H.  Richards 

Dept,  of  Mech.  Engrg.,  The  Univ.  of  Aston  in  Birm¬ 
ingham,  UK,  Engineering  Research  and  Design  - 
Bridging  the  Gap,  Instn.  Mech.  Engrs.  Conf.  Publ. 
1981-7,  pp  59-66,  C233/81 , 5  figs,  1  table 

Kay  Words;  Vibration  analysis,  Computer-aidad  tachnlques. 
Design  techniques,  Raylelgh-Riti  method 

Factors  influencing  tha  affactiva  transfer  of  new  and  nearly 
new  research  information  Into  low/Intarmadiata  technology 
fields  are  discussed.  It  is  suggested  that  tha  microcomputer 
it  a  nwtt  affactiva  vehicle  for  this  purpose,  providing  a  new 
lease  of  life  to  astsbllshad  Information  to  be  incorporated 
In  tailor  made  CAD  packages.  Some  examples  are  described 
which  illustrate  that  tha  Raylalgh-Riu  technique  still  beta 
useful  role  to  play  In  mechanical  analysis  even  in  these  days 
of  finite  elements. 


COMPUTER  PROGRAMS 


83-652 

Dynamic  Structural  Analyaes  of  a  Spacecraft  Uiing 
Experimental  Modal  Data 

A.  Bertram  and  P.  Conrad 

Deutsche  Forschungs-  und  Versuchsanstalt  fuer  Luft 
und  Raumfahrt  e.V.,  Goettingen,  Fed.  Rep.  Ger¬ 
many,  Rept.  No.  DFVLR-IB-232-81-C-06,  ESA- 
CR(P)-1510,96pp|May  12, 1981) 

N82-25317 

Kay  Words;  Computer  programs,  Spacecraft,  Modal  analysis 

Application  of  software  for  modal  coupling  and  configura¬ 
tion  changa  calculation  to  a  oomplicatad  modular  space¬ 
craft  ftructura  wHh  typical  Interface  connactiont  and  ap¬ 
pendages  using  data  from  etructuras  alraady  tested  axparl- 
ntantally  is  summarlzad,  CrKaria  for  salacting  the  most 
sultabla  mods  sett  for  nusdsl  synthaeit  ara  eitabllthed. 


83-653 

An  Interactive  Force  System  Syntheu  Program  for 
Use  with  a  Host  Mechanim  Dynamic  Analysis  Pro¬ 
gram 

W.L  Carson  and  C.E.  Lee 

Univ.  of  Missouri-Columbia,  Columbia,  MO,  ASME 
Paper  No.  82-DET-74 

Key  Words:  Computer  programs.  Mechanisms 

An  interactive  computer  program  it  described  for  structurally 
and  dimensionally  synthesizing  force  systems  to  drive  a 
mechanism  to  have  a  desired  motion  time  response  and 
input-output  forces.  The  program  can  be  used  for  any  planar 
one-dagree-of-freedom  linkage.  A  mechanism  dynamic 
analysis  program  it  used  as  a  host  to  generate  pre-  and  pott- 
tynthetit  data. 


83-654 

Vehicle  Dynamics  and  Cradi  Dynamics  with  Mini¬ 
computer 

V.  Giavotto,  L.  Puccinelli,  and  M.  Borri 
Program  Development  and  Tech.  Appliance  Ltd. 
SPAT,  Alberata  401,  Milano  2  Segrate,  Italy,  Com¬ 
puters  Struc.,  lg.(1-4),  pp  381-393  (1983)  18  figs, 
10  refs 

Key  Words;  Computer  programs.  Collision  research  lauto- 
motivel 

This  paper  concerns  the  definition  and  the  development  of 
the  VEDYAC  system,  which  it  a  general  purpose  software 
for  tha  simulation  of  the  dynamics  of  road  accidentt.  The 
paper  describes  the  main  features  of  the  VEDYAC  project 
and  shows  the  results  of  significant  simulations,  with  tome 
evaluatlont  and  comparisons  with  experimental  rejults. 


83-655 

Subfonic  Aerodynamic  and  Flutter  Characteriitici 
of  Several  Wings  Calculated  by  the  SOUSSA  Pl.l 
Panel  Method 

E.C.  Yates,  Jr.,  H.J.  Cunningham,  R.N,  Desmarais, 
W.A.  Silva,  and  B.  Drobenko 
NASA  Langley  Res.  Ctr.,  Hampton,  VA,  Rept.  No. 
NASA-TM-84485,  21  pp  (May  1982)  (Pres,  at  the 
AIAA/ASME/ASCE/AHS  23rd  Structu.ms,  Structural 
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Dynamics  Mails.  Conf.,  New  Orleans,  May  10-12, 
1982) 

N82-25216 

Key  Words:  Computer  progremi,  Aircreft  wirtgt.  Flutter 

The  SOUSSA  liteedy,  oicilletory,  end  uniteedy  ubionic 
end  supersonic  eerodynemics)  progrem  is  the  computetionel 
implementetion  of  e  generel  potentiel  flow  enelysis  (by  the 
Green's  function  method)  thet  cen  gerrerete  pressure  distribu¬ 
tions  on  complete  eircreft  heving  erbitrsry  shepes,  motions 
end  deformetions.  Some  epplicetions  of  the  inhial  releese 
version  of  this  program  to  several  wings  in  steady  artd  oscilla¬ 
tory  motion,  including  flutter  ere  presented. 


83-656 

A  FORTRAN  Program  for  Calculating  Three  Dimen- 
mnal,  InviKid  and  Rotational  Flowa  with  Shock 
Wavei  in  Axial  Compreaaor  Blade  Rowa:  Uaer's 
Manual 

W.T.  Thompkins,  Jr. 

Gas  Turbine  and  Plasma  Dynamics  Lab.,  Massa¬ 
chusetts  Inst,  of  Tech.,  Cambridge,  MA,  Rept.  No. 
NASA-CR-3560, 179  pp  (June  1982) 

N82-26230 

Key  Words:  Computer  programs.  Compressor  blades.  Blades, 
Rotors,  Shock  waves 

A  FORTRAN-IV  computer  program  was  developed  for  the 
calculation  of  the  inviscid  transonic/supersonic  flow  field 
in  a  fully  three  dimensional  blade  passage  of  an  axial  com¬ 
pressor  rotor  or  stator.  Rotors  may  have  dampers  (part  span 
shrouds).  MacCormack's  explicit  time  marching  method  is 
used  to  solve  the  unsteady  Euler  equations  on  a  finite  dif¬ 
ference  mesh.  This  technique  captures  shocks  and  smears 
them  over  several  grid  points.  Input  quantities  are  blade 
row  geometry,  operating  conditions  and  thermodyrtamic 
quantities.  Output  quantities  are  three  velocity  compo¬ 
nents,  density  and  internal  energy  at  each  mesh  point.  Other 
flow  quantities  are  calculated  from  these  variables. 


83-657 

STEUL:  Computer  Program  for  Air  Shock  Wave 
Loaded  Euler  Girdera  (STEUL:  Datormodell  Foer 
Luftatoetvaagabelaatad  Eulerbak) 

I.  Aaseborn  and  J.E.  Jonasson 

Foersvarets  Forskningsanstalt,  Stockholm,  Sweden, 


Rept.  No.  FOA-C-20440-D4(A3),  59  pp  (Jan  1982) 

N82-25549 

(In  Swedish) 

Key  Words:  Girders,  Shock  excitation,  Bernoulli-Euler 
method.  Computer  programs 

The  analytic  solution  for  dynamically  loaded  girders  (Bern- 
oulli-Euler  theory)  is  developed  and  a  computer  program 
it  presented.  Bending  moment  and  shear  stress  dittributlont 
are  expressed  as  time  functions.  The  variable  load  consists 
of  an  ovarprassure  phase  followed  by  an  underpressure  phase 
for  three  typical  conditions:  simply  supported  girders,  or 
maximum  rigidity  at  one  or  at  both  supports 


83-658 

Automated  Streaa  Analyaa  of  Mechanical  Sheaves 
and  hiUeys 

M.  Saraph,  A.  Midha,  and  J.C.  Wambold 
Dept,  of  Engrg.,  Science  and  Mech.,  Pennsylvania 
State  Univ.,  University  Park,  PA,  Computers  Mech. 
Engrg.,  J.  (6),  PP  35-42  (Oct  1982)  10  figs,  1  table, 
10  refs 

Key  Words:  Computer  programs.  Design  techniquet.  Stress 
analysis.  Power  transmission  systems.  Pulleys,  Three-dimen¬ 
sional  problems 

A  general-purpose  program,  SAPIV,  is  described  which  can 
perform  static  and  dynamic  analyses  of  large  3-D  problems 
end  show  the  effects  of  varying  design  parameters. 


83-659 

On  the  Uae  of  APES  and  BIGIF  Progrima  in  the 
Fracture  Mechanka,  Thermal  Streaa,  and  Fatigue 
Analyaea  of  Gaa  Turbine  Componenta 

K.  Arin 

General  Electric  Co.,  Schenectady,  NY,  ASME  Paper 
No.  82-GT-324 

Key  Words:  Computer  programs.  Shafts,  Gas  turbines.  Frac¬ 
ture  properties.  Fatigue  life 

The  use  of  two  computer  programs,  APES  and  BIGIF,  which 
utilize  the  finite  element  and  the  boundary  integral  aquation 
methods  of  analysis,  raspactively,  is  discussed,  and  their 
application  to  problems  associated  with  gat  turbine  compo¬ 
nents  it  demonstrated. 
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83-660 

Engine  Dynamic  Analyiii  wMii  General  Nonlinear 
Finite-Element  Codes,  Part  1:  Overall  Approach 
and  Development  of  Bearing  Damper  Element 

M.  L.  Adams,  J.  Padovan,  and  D.G,  Fertis 
Univ,  of  Akron,  Akron,  OH  44325,  J.  Engrg.  Power, 
Trans.  ASME,  J04  (3),  pp  586-593  (July  1982) 
13  figs,  12  refs 

Key  Words:  Computer  programs.  Finite  element  technique. 
Squeeze-film  bearings.  Squeeze-film  dampers.  Aircraft 
engines.  Turbine  engines 

There  is  currently  a  considerable  interest  and  level  of  activity 
in  developing  computational  schemes  to  predict  general 
engine  dynamic  behavior.  Proper  account  of  system  non- 
linearities  (particularly  at  the  bearings,  dampers  and  rubs) 
appears  to  be  necessary  if  analytical  predictions  are  to  be 
realistic.  The  approach  described  in  this  peper  seeks  to  make 
use  of  already  proven  general  finite-element  nonlinear  time- 
transient  computer  codes  which  are  available  on  the  open 
market.  The  work  specifically  described  in  this  paper  covers 
the  first  phase  of  a  three-phase  NASA-Lewis-sponsored 
research  grant  on  engine  dynamic  simulation  with  available 
finite  element  codes. 
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MAGNA:  A  Finite  Element  Program  for  the  Mate- 
rklly  and  Geometrically  Nonlinear  Analyiia  of  Three- 
Dimenaional  Structures  Subjected  to  Static  and 
Transient  Loading 

R.A.  Brockman 

Research  Inst.,  Dayton  Univ.,  OH,  Rept.  Nc  UDR- 
TR-81-148,  AFWAL-TR-81-3181,  624  pp  (Feb 
1982) 

AD-A116  541 

Key  Words:  Computer  programs.  Finite  element  technique. 
Nonlinear  theories 

The  finite  element  program  MAGNA  (materially  and  geo¬ 
metrically  nonlinear  analysis),  developed  for  the  nonlinear 


static  and  dynamic  analysis  of  complex  three-dimensional 
structures,  is  deKribed.  This  program  is  applicable  to  large 
structural  response  problems  involving  bars,  membranes, 
pistes,  shells,  and  sxisymmetric  and  three-dimensional  solids, 
experiencing  large  displacements,  finite  strains,  large  rota¬ 
tions  and  plastic  deformation.  The  theoretical  basis  of 
MAGNA  and  the  numerical  procedures  employed  are  de¬ 
scribed  in  detail. 
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Vibratioiu)  Analyaia  in  Fluids.  1972  -  August,  1982 
(QUtions  from  the  Internstioiul  Aerospace  Ab¬ 
stracts  Data  Base) 

NTIS,  Springfield,  VA,  123  pp  (Aug  1982) 
PB82-873134 

Kay  Words:  Bibliographies,  Fluids,  Vibration  analysis 

This  bibliography  contains  citations  concerning  analyses  of 
vibrational,  fatigue,  stress,  and  mechanical  responses  of 
fluid  systems  through  a  range  of  applications.  Experimental 
studies  relative  to  various  shapes  and  mechanisms  working 
within  fluid  systems  applicable  to  numerous  fields  are  exanv 
ined.  Specific  data  and  procedures  include  applications  in 
structural  mechanics,  aerodynamics,  hydrodynamics,  and 
hydraulics. 
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3  figs,  18  refs 

W.P,  Roddenand  E.D.  Bellinger 

Unrestrained  Aeroelaatic  Divergence  in  a  Dynamic 
Stablity  Analysis 

J.  Aircraft,  19  (9),  pp  796-797  (Sept  1982)  2  figs, 
1 4  refs 

B.Z.  Kaplan  and  K.  Radparvar 

Canonic  Coupling  of  Sinusoidal  Oscillators 

IEEE,  Proc.,  70(9),  pp  1130-1132  (Sept  1982)  7  refs 

D.W.  Barnette 

Dynamic  Elastic  Analysis  of  a  Seabed  Cover 

AIAA  J.,  JO  (11),  pp  1622-1623  (Nov  1982)  2  figs, 
1  table,  4  refs 

M. W.  Huggins  and  J.D.  Barber 

Buildiig  Deflections,  Distortions,  and  Vibrations  -  A 
Survey 

Can,  J.  Civ.  Engrg.,_9  (1),  pp  133-140  (Mar  1982) 
3  figs,  2  tables 

H.E.  von  Gierke,  D.W.  Robinson,  and  S.J.  Karmy 

Results  of  a  Workshop  on  Impulse  Noise  and  Audi¬ 
tory  Hazard 

J,  Sound  Vib.,  M  (4),  pp  579-584  (Aug  22,  1982) 
1 3  refs 

N. G.  Stephen 

Note  on  the  Combined  Use  of  Dunkerley’s  and 
Southwell’s  Methods 

J.  Sound  Vib.,  83  (4),  pp  585-587  (Aug  22,  1982) 

1  table,  2  refs 


G.  Deri 

Calculation  of  the  Natural  Frequencies  of  a  Flexural- 
ly  Vibrating  Beam  of  Constant  Cross  Section  Sup¬ 
ported  Elastically  at  Both  Ends  and  Loaded  in  the 
Middle  by  a  Concentrated  Mass  (Berechnung  der 
Grandfrequenz  des  beideraeits  gelenkig  gdagerten, 
biegeschwhigenden  Stabes  mit  konstantem  Quer- 
achnitt,  in  der  Mitte  mit  einer  konzentrierten  Masse 
bdaatet) 

Z.  angew.  Math.  Mech.,  ^  (9),  pp  408-409  (1982) 
(In  German) 

H. R.  Srirangarajan 

Oscillator  with  Weak  Non-Liiicar  Damping 

J.  Sound  Vib.,  M  (D,  PP  153-155  (Sept  8,  1982) 

3  refs 

T.  Merriman  and  R,  Singh 

Modal  Analysis  of  a  Human  Head  Impact  Simulator 

J.  Sound  Vib,,  Ji  (1),  pp  156-159  (Sept  8,  1982) 
2  figs,  1  table,  9  refs 

N.W.M.  Ko 

Effects  of  a  45°  Sharp  Edge  on  an  Excited  Jet 

J.  Sound  Vib.,  M  ID-  PP  149-152  (Sept  8,  1982) 

4  figs,  3  refs 

Y,  Sugiyama,  T.  Iwatsubo,  and  K,  Ishihara 

Parametric  Resoiumces  of  a  Cantilevered  Column 
under  a  Periodic  Tangential  Force 

J.  Sound  Vib.,  84  (2),  PP  301-303  (Sept  22,  1982) 

2  figs,  3  refs 

J.  Mathew  and  R.J.  Alfredson 

An  Improved  Modd  for  Predicting  the  Reflection 
of  Acoustical  Tranaienta  from  Fibrous  Absorptive 
Surfaces 

J.  Sound  Vib.,  84  (2),  pp  296-300  (Sept  22,  1982) 

3  figs,  5  refs 

D.G.  Simmonds 

The  Response  of  a  Simple  Pendulum  with  Newtonian 
Damping 

J.  Sound  Vib.,  54  (3),  PP  453-461  (Oct  8,  1982)  6 
figs,  3  tables,  2  refs 
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CALENDAR 


APRIL  1983 


18-20  Materiali  Conference  (ASME]  Albany,  NY  (ASMS 
Hqi.) 

18- 21  Inititute  of  Environmental  Sciencet'  20th  Annual 

Technical  Meetlnij  (lES)  Los  Artgeles,  CA  (I^S, 
940  E.  Northwtt  Highway,  Mount  Protptct,  IL 
600S6  -  (312)  265-1561) 

19- 21  Machinery  Vibration  Monitoring  and  Analysis 

Meeting  [Vibration  Institute)  Houston,  TX  (Ron¬ 
ald  L.  Ethlaman,  Director,  Vibration  Inttituta, 
101  W.  5Sth  St.,  Suite  206,  Clarendon  Hlllt,  IL 
60514  -  (312)  654-2254) 

21-22  14th  Annual  Modeling  and  Simulation  Conference 
[Univ,  of  Pittsburgh)  Pittsburgh,  PA  (William  G. 
Vogt,  Modeling  and  Simulation  Conf.,  348  Bene- 
dum  Engineering  Hell,  Univ.  of  Pitttburgh,  Plttt- 
burgh,  PA  15261) 


MAY  1983 


9-13  Acoustical  Society  of  America,  Spring  Meeting 
(ASA)  Cincinnati,  OH  (ASA  Hqt.) 

9-13  Symposium  on  Interaction  of  Non-Nuclear  Muni¬ 
tions  with  Structures  [U.S.  Air  Force)  Colorado 
Springs,  CO  (Dr.  C.A.  Rou,  P.O.  Box  1918,  Eglin 
APB,  FL  32542  -  (904)  822-6614) 

1 7-19  Fifth  Metal  Matrix  Composites  Technology  Confer¬ 
ence  [Office  of  the  Undersecretary  of  Defense  for 
Research  and  Engineering)  Naval  Surface  Weapons 
Center,  Silver  Spring,  MO  (MMCIAC  -  Kaman 
Tempo,  P.O.  Drawer  QQ,  Santa  Barbara,  CA 
93102  -  (805)  963-6455/6497) 


JUNE  1983 _ 

6-10  Passenger  Car  Meeting  (SAE)  Dearborn,  Ml  (SAE 

Hqt.) 

20-22  Applied  Mechanics,  Bioengineering  8i  Fluids  Engi¬ 
neering  Conference  [ASME)  Houston,  TX  (ASME 
Hqt.) 


JULY  1983 


11-13  13th  Intersoclety  Conference  on  Environmental 
Systems  [SAE)  San  Francisco,  CA  (SAE  Hqt.) 


AUGUST  1983 


8-11  Computer  Engineering  Conferences  and  Exhibit 

[ASME)  Chicago,  IL  (ASME  Hqt.) 

8-11  West  Coast  International  Meeting  [SAE)  Van¬ 

couver,  B.C.  (S/,E  Hqt.) 

SEPTEMBER  1983 

11-13 

Petroleum  Workshop  and  Conference  [ASME) 
Tulsa,  OK  (ASME  Hqt.) 

11-14 

Design  Engineering  Technical  Conference  [ASME) 
Dearborn,  Ml  (ASME  Hqt.) 

12-16 

International  Off-Highway  Meeting  &  Exposition 
[SAE)  Milwaukee,  Wl  (SAE  Hqt.) 

14-16 

International  Symposium  on  Structural  Crashwor¬ 
thiness  [University  of  Liverpool)  Liverpool,  UK 
(Prof,  Norman  Jonet,  Dept,  of  Meeh.  Engrg.,  The 
Univ.  of  Liverpool,  P.O.  Box  147,  Liverpool  L69 
3BX,  England) 

25-29 

Power  Generation  Conference  [ASME]  Indianapo¬ 
lis,  IN  (ASME  Hqt.) 

OCTOBER  1983 

17-19 

Stapp  Car  Crash  Conference  [SAE]  San  Diego,  CA 
(SAE  Hqt.) 

17-20 

Lubrication  Conference  [ASME]  Hartford,  CT 
(ASME  Hqt.) 

18-20 

54th  Shock  and  Vibration  Symposium  [Shock  and 
Vibration  Information  Center,  Washington,  DC) 
Pasadena,  CA  (Mr.  Henry  C  ^tey.  Director,  SVIC, 
Navel  Reteerch  Lab.,  Code  5804,  Wethington,  DC 
20376) 

NOVEMBER  1983 

6-10 

Truck  Meeting  and  Exposition  [SAE]  Cleveland, 
OH  (SAE  Hqt.) 

7-11 

Acousticsl  Society  of  America,  Fall  Meeting 
[ASA]  Sen  Diego,  CA  (ASA  Hqt.) 

13-18 

American  Society  of  Mechanical  Engineers,  Winter 
Annual  Meeting  (ASME)  Boston,  MA  (ASME 

Hqt.) 
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CALENDAR  ACRONYM  DEFINITIONS  AND  ADDRESSES  OF  SOCIETY  HEADQUARTERS 


AFIPS:  Amtrican  Federation  of  Infornwtion 

Procaning  Societiei 

210  Summit  Ava.,  MontvsIa.NJ  07645 

AGMA;  American  Gear  Manufacturer!  Auoclatlon 

1330  Mat!  Ava..  N.W. 

Washington,  D.C. 

AHS:  American  Helicopter  Society 

1325  18  St.  N.W. 

Washington,  O.C.  20036 

Al AA:  American  I  nstituta  of  Aeronautics  and 

Astronautics,  1290  Sixth  Ava. 

New  York,  NY  10019 

AlChE:  American  Institute  of  Chemical  Engineers 

345  E.  47th  St. 

New  York,  NY  10017 

AREA:  American  Railway  Engineering  Association 

59  E.  Van  Buran  St. 

Chicago,  I L  60605 

ARPA:  Advanced  Research  Projects  Agency 

ASA:  Acoustical  Society  of  America 

335  E.  45th  St. 

New  York,  NY  10017 

ASCE:  American  Society  of  Civil  Engineers 

345  E.  45th  St. 

New  York,  NY  10017 

ASME:  American  Society  of  Mechsnicsl  Engineers 

345  E.  45th  St. 

New  York,  NY  10017 

ASNT:  American  Society  for  Nondastructiva  Tasting 

914  Chicago  Ava. 

Evanston,  I L  60202 

ASQC:  American  Society  for  Quality  Control 

161  W,  Wisconsin  Ava. 

Mllwaukae,WI  53203 

ASTM:  American  Society  for  Testing  and  Matarials 

1916RacaSt. 

Philadalphia,  PA  19103 

CCCAM:  Chairman,  c/o  Dept.  ME ,  Univ.  Toronto, 

Toronto  5,  Ontario,  Canada 

ICF;  Intarnatlonal  Congrass  on  Fracture 

Tohoku  Univ. 

Sandal,  Japan 


IEEE:  Institute  of  Electrical  and  Electronics 

Engineers 
345  E.  47th  St. 

New  York,  NY  10017 

lES:  Institute  of  Environmental  Sciences 

940  E.  Northwest  Highway 
Mt.  Prospect,  I L  60056 

IFToMM:  I  nternational  Federation  for  Theory  of 

Machines  and  Mechanisms 
U.S.  Council  for  TMM 
c/o  Univ.  Mau.,Dept.  ME 
Amherst,  MA  01002 

INCE;  Institute  of  Noise  Control  Engineering 

P.O.  Box  3206,  Arlington  Branch 
Poughkeepsie,  NY  12603 

ISA;  Instrument  Society  of  America 

400  Stanwix  St. 

Pittsburgh,  PA  15222 

ONR :  Office  of  Naval  Research 

Code  40084,  Dept.  Nevy 
Arlington,  V A  22217 

SAE:  Society  of  Automotive  Engineers 

400  Commonwealth  Drive 
Warrendale,  PA  15096 

SEE:  Society  of  Environmental  Engineers 

Owles  Hall,  Buntingford,  Herts. 

SG9  9PL,  England 

SESA:  Society  for  Experimental  Stress  Analysis 

21  Bridge  Sq. 

Westport,  CT  06880 

SNAME;  Society  of  Naval  Architects  and  Marine 
Engineers 
74  Trinity  PI. 

New  York,  NY  10006 

SPE:  Society  of  Petroleum  Engineers 

6200  N.  Central  Expressway 
Dallas,  TX  75206 

SVIC;  Shock  and  Vibration  Information  Canter 

Naval  Research  Lab.,  Code  5804 
Washington, D.C.  20375 

URSI-USNC;  International  Union  of  Radio  Science  - 
U.S.  National  Committee 
c/o  MIT  Lincoln  Lab. 

Lexington,  MA  02173 


SOI 


nianas  ornot  i  ises  o-ssi-jss/sos 
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PUBLICATION  POLICY 


Unsolicited  articles  are  accepted  for  publication  in 
the  Shock  and  Vibration  Digest.  Feature  articles 
should  be  tutorials  and/or  reviews  of  areas  of  interest 
to  shock  and  vibration  engineers.  Literature  review 
articles  should  provide  a  subjective  critique/summary 
of  papers,  patents,  proceedings,  and  reports  of  a 
pertinent  topic  in  the  shock  and  vibration  field.  A 
literature  review  should  stress  important  recent 
technology.  Only  pertinent  literature  should  be 
cited.  Illustrations  are  encouraged.  Detailed  mathe¬ 
matical  derivations  are  discouraged;  rather,  simple 
formulas  representing  results  should  be  used.  When 
complex  formulas  cannot  be  avoided,  a  functional 
form  should  be  used  so  that  readers  will  understand 
the  interaction  between  parameters  and  variables. 

Manuscripts  must  be  typed  (double-spaced)  and 
figures  attached.  It  is  strongly  recommended  that  line 
figures  be  rendered  in  ink  or  heavy  pencil  and  neatly 
labeled.  Photographs  must  be  unscreened  glossy 
black  and  white  prints.  The  format  for  references 
shown  in  DIGEST  articles  is  to  be  followed. 

Manuscripts  must  begin  with  a  brief  abstract,  or 
summary.  Only  material  referred  to  in  the  text  should 
be  included  in  the  list  of  References  at  the  end  of  the 
article.  References  should  be  cited  in  text  by  consecu¬ 
tive  numbers  in  brackets,  as  in  the  example  below. 

Unfortunately,  tuch  information  is  often  un¬ 
reliable,  particularly  statistical  data  pertinent 
to  a  reliability  assessment,  as  has  been  previous¬ 
ly  noted  [1] . 

Critical  and  certain  related  excitations  were 
first  applied  to  the  problem  of  assessing  system 
reliability  almost  a  decade  ago  (2) .  Since  then, 
the  variations  that  have  been  developed  and  the 
practical  applications  that  have  been  explored 
[3-7]  indicate  that . . . 

The  format  and  style  for  the  list  of  References  at 
the  end  of  the  article  are  as  follows; 

•  each  citation  number  as  it  appears  in  text 
(not  in  alphabetical  order) 

•  last  name  of  author/editor  followed  by 
initials  or  first  name 

•  titles  of  articles  within  quotations,  titles  of 
books  underlined 


•  abbreviated  title  of  journal  in  which  article 
was  published  (see  Periodicals  Scanned  list 
in  January,  June,  and  December  issues) 

•  volume,  number  or  issue,  and  pages  for 
journals;  publisher  for  books 

•  year  of  publication  in  parentheses 

A  sample  reference  list  is  given  below. 

1.  Platzer,  M.F.,  'Transonic  Blade  Flutter  -  A 
Survey,"  Shock  Vib.  Dig.,_7  (7),  pp  97-106 
(July  1975). 

2.  Bisplinghoff,  R.L.,  Ashley,  H.,  and  Half¬ 
man,  R.L.,  Aeroelasticity.  Addision-Wesley 
(1955). 

3.  Jones,  W.P.,  (Ed.),  "Manual  on  Aeroelastici¬ 
ty,"  Part  II,  Aerodynamic  Aspects,  Advisory 
Group  Aeronaut.  Res.  Devel.  (1962). 

4.  Lin,  C.C.,  Reissner,  E.,  and  Tsien,  H.,  "On 
Two-Dimensional  Nonsteady  Motion  of  a 
Slender  Body  in  a  Compressible  Fluid,"  J. 

Math.  Phys.,  27  (3),  PP  220-231  (1948). 

5.  Landahl,  M.,  Unsteady  Transonic  Flow, 
Pergamon  Press  (1961). 

6.  Miles,  J.W.,  ‘The  Compressible  Flow  Past 
an  Oscillating  Airfoil  in  a  VVind  Tunnel," 

J.  Aeronaut.  Sci.,  ^  (7),  pp  671-678 
(1956). 

7.  Lane,  F.,  "Supersonic  Flow  Past  an  Oscil¬ 
lating  Cascade  with  Supersonic  Leading 
Edge  Locus,"  J.  Aeronaut.  Sci.,  24_  (1), 
pp  65-66  (1957). 

Articles  for  the  DIGEST  will  be  reviewed  for  tech¬ 
nical  content  and  edited  for  style  and  format.  Before 
an  article  is  submitted,  the  topic  area  should  be 
cleared  with  the  editors  of  the  DIGEST.  Literature 
review  topics  are  assigned  on  a  first  come  basis. 
Topics  should  be  narrow  and  well-defined.  Articles 
should  be  1500  to  2500  words  in  length.  For  addi¬ 
tional  information  on  topics  and  editorial  policies, 
please  contact: 

Milda  Z.  Tamulionis 
Research  Editor 
Vibration  Institute 
101  W.  55th  Street,  Suite  206 
Clarendon  Hills,  Illinois  60514 
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